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‘CONSTITUTION OF INDIA 
Preamble 
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solemnly resolved to constitute India into 
ST 
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CONSTITUTION OF INDIA 


PartIVA (Article 51 A) 


Fundamental Duties 


Fundamental Duties — It s! 


hall be the duty of every citizen of 
India — 


institutions, the National Fla 


(b) to cherish and follow the no 


ble ideals which inspired our 
national struggle for freedom 


> 


(f) to value and Preserve the rich heritage of Our composite 
р culture; 
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(8) to protect апа improve the natural enviro 
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(k) who is a parent or Suardian, to Provide Opportunities for 
education to his child Or, as thi 
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the age of SIX and fourteen years. 
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Constructivism 


1.1 Rationale 

The traditional methods of teaching are based on objectivist view 
of knowledge. In objectivist paradigm, the teacher transmits 
knowledge to the learners who are considered as passive receivers 
of knowledge. It is believed that the teacher has all the knowledge 
and the teacher is the source of ‘right’ knowledge and ‘correct 
answers’. In contrast, the constructivist paradigm is based on 
the assumption that knowledge is subjective and learners 
construct knowledge in the social and cultural environment in 
which they are embedded. 

Piaget, Vygotsky and Novak have suggested different theories 
of constructivism. Piaget suggests that children construct 
knowledge individually whereas according to Vygotsky, social 
interaction is important for the construction of knowledge. Driver, 
Novak and Posner believe that classroom interaction facilitates 
knowledge construction. 

In a constructivist classroom, the teacher assumes the role 
of a facilitator and guide. Teacher becomes the manager and not 
the controller of the class. Students take the responsibility of 
their own learning. They question, state problems, design 
experiments and discuss their results with others. Students 
construct knowledge and do not receive knowledge as passive 


learners. 
1.1.1 Objectives 
After reading this chapter, you will be able to: 


e understand the concept of ‘constructivism’; 
e distinguish between ‘traditional’ approach to teaching and 
‘constructivist’ approach to teaching; 
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e suggest teaching methods in a constructivist classroom: 
e suggest management and organisational strategies in a 
constructivist classroom; and 


e create constructivist culture in the classroom. 
1.2 Introduction 
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These traditional methods of teaching and learning are based 
on objectivist view of knowledge. Objectivism is based on the 
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to help children construct their own concepts’. The empirical 
data from these studies shows that when individuals encounter 
new information, they use their own prior knowledge and 
personal experience to make sense of the new material. During 
the meaning-making process, individuals reformulate the new 
information, restructure their existing knowledge and reorganise 
their prior conceptual schemes. These researches also indicate 
that the construction of knowledge can be facilitated by 
intervention in the class. 

A number of educators have been investigating instructional 
strategies which are effective in facilitating student's conceptual 
changes (Posner, Strike, Hewson & Gertzog, Novak, Driver). The 
new constructivist paradigm provides teachers with an alternative 
way of viewing their teaching. 


1.3 Constructivist View Of Learning 

Although constructivists like Piaget, Vygotsky, Novak and Posner 

disagree on some aspects of the knowledge construction process, 

they all agree on the basic characteristics of constructivism 
such as: 

e Learning is not a passive receptive process but is instead an 
active meaning-making process required to solve meaningful 
problems, 

e New learning depends on learner's previous knowledge, which 
may sometimes interfere with the understanding of new 
information. 

e Learning implies the reorganisation of prior conceptual 
schemes. 

e Learning is facilitated by social interaction. 

e Meaningful learning occurs within authentic learning tasks. 
Piaget believed that learning is strongly influenced by the 

learner's developmental stages. Learners move through 
identifiable stages of physical, intellectual, emotional and social 
&rowth that determine what can be learned and with what depth 
of understanding. Learners learn best when they are at their 
proximal stage of development. Learning involves metacognition, 
which reflects on one's learning process. The nature of the 
learning task is crucial for learning to take place. The learning 
tasks of optimal difficulty, authenticity and relevancy enhance 
learning. Challenging and novel tasks help students to stretch 
their efforts. 
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30 Seen as an active process 0 
hich the learner has some control. Posner 
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the conditions required for it to occur. For conceptual change: 
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language symbol systems that is the essential adaptation of the 
human species. 

Novak's human constructivism is a comprehensive effort that 
synthesises constructivist view of learning deriving from a 
cognitive theory of learning with an expansive epistemology, and 
provides useful tools for classroom teachers. In this model, Novak 
seeks to find unity among the processes of meaningful learning, 
knowledge restructuring and conceptual change. According to 
human constructivists, much of learning is gradual and 
assimilative in nature. It is caused by a cognitive process called 
subsume and results in a ‘weak’ form of knowledge restructuring 
and an incremental change in conceptual understanding. 

In addition, however, successful scientists and students often 
experience insightful moments that trigger a significant and rapid 
shift in conceptual understanding. This shift is a product of a 
radical or ‘strong’ form of knowledge restructuring that results 
from superordinate learning. The product of this meaning- 
making exercise is a strongly hierarchical and cohesive set of 
interrelated concepts, a conceptual framework. 

Human constructivists reject the view that knowledge is a 
product that can be faithfully conveyed by ‘teachers’. Instead, 
knowledge is an idiosyncratic, dynamic construction of human 
beings. Human constructivists assert that no two human beings, 
Scientists included, construct precisely the same meanings even 
when presented with identical objects or events. Novak (1993) 
stated that "the almost infinite number of permutations of 
concept-concept relationships allow for the enormous 
idiosyncrasy we see in individual concept structures, and yet 
there is sufficient commonality that discourse is possible and 
Sharing, enlarging and changing meanings can be achieved. It 
is this reality that makes possible the educational enterprise", 


1.4 Curriculum Transaction In Constructivist Paradigm 


Constructivism is not an educational fad; it is a major rethinking 
about the teaching and learning process that will have a lasting 
impact on both curriculum and instruction. Constructivism 
provides a ‘new theory of learning and also a ‘new theory of 
teaching. This theory calls for a major shift from teacher- 
centered direct instruction towards student-centered 
understanding-based teaching. The traditional methods of 
teaching consider teaching as transmission of facts to students 
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who are considered passive receptors. In such classrooms, 
lecture method predominates and teachers stress on completing 
the voluminous syllabus. Teacher-student relationships are 
characterised as distant, where teacher is the authority figure. 
Teacher is also seen as authority of- Subject content, who has 
the ‘right’ knowledge. 

In contrast to traditional conce 
constructivist teaching considers the 
and the teacher as a guide in the le 
of constructivism is based on the id 
by actively constructing knowled 
information with previous knowl 


ptualisation of teaching, 
student as an active learner 
arning process. The theory 
ea that children learn better 


and curriculum transaction p 
classroom. 


1.4.1 Constructivist Curriculum 


In the construction of curriculum, a ‘top-down’ approach is 
generally followed. In this traditional approach, an ‘expert’ is 
believed to have the best knowledge, and therefore, the expert 
determines what should be taught. This ‘authoritarian’ model 
of curriculum poses many problems because the same 
curriculum is implemented across many differing contexts, In 
some states, the same textbooks are adapted, without takin, 
into account the differing cultures and contexts in which students 
operate. Many students do not see the relevance and need of 
learning facts that some remote authority has included in the 
syllabus and textbooks. Consequently, schools alienate learners 
by isolating the facts from the context from which they arose 
and in which they are useful. 

This authoritarian model of curriculum also poses problems 
for the teachers because teachers find it difficult to present the 
isolated facts to students. Since they cannot relate these isolated 
facts to their environment or context, they are left with no 
alternative but to state facts directly. Students, too, have to 
believe and learn these facts as ‘right’ knowledge. In this model, 
teacher or text books are taken as authority and students assume 
that teachers have all the knowledge and students look to them 
for the ‘right’ answer. 
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In contrast to objectivist view, the constructivist perspective 
places emphasis on providing students with opportunities to 
develop skills and knowledge, which they can relate to their prior 
knowledge and future utility. In the constructivist curriculum, 
the individual learner has an important role in determining what 
will be learned. The teacher decides with others as to what 
learning in relevant, useful and important to the learner. Students 
also explore the means to learn, Students work in groups and 
discuss their problems and solutions. Teachers, instead of 
teaching a multitude of facts, teach processes of thinking and 
constructing relationships. Students learn skills in the particular 

“context and therefore, can use their learning to solve problems 
within their particular culture. 

The teacher, operating from constructivist paradigm, is an 
investigator, trying to understand how his/her students are 
constructing knowledge. They respect students" ideas and try to 

understand their alternative solutions to a problem. Students 
also view them as only one of the sources of information. They 
do not view knowledge a5 absolute and unchanging. They view 
it as adaptive and ever changing and explore the ways to 
construct knowledge. Teachers also realise that knowledge/ 
concepts learned today may change/ modify tomorrow. Therefore, 


they do not stress оп memorising the facts by students but help 


them in developing confidence and adaptability. 


1.4.2 Constructivist Teaching 
Constructivism was earlier viewed as a theory of learning, rather 
than a prescription for teaching methods. But now, constructivist 
teaching is an active reform issue and researchers have started 
experimenting and reporting the instructional practices which 
help teachers to nurture students as independent thinkers and 
constructors of knowledge. 

Constructivism is based on the belief that learners actively 
create, interpret and reorganise knowledge in individual ways. 
These fluid intellectual transformations occur when students 
reconcile formal instructional experiences with their existing 
knowledge, with the cultural and social knowledge and contexts 
in which the ideas occur and with a host of other influences that 
serve to mediate understanding. 

The instructional strategy, based on this belief, suggests that 
students should participate in experiences that accommodate 
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The process of learning starts with the action and then 
analysing the effect of that action. Learner would then 
reflect upon and provide adequate explanations, Generalisation 
and development of theory may involve action over a range 
of circumstances and expressing the results in a symbolic 
form. 

The learning styles based on the four steps of experiential 
learning can be described as converger, diverger, assimilator and 
accommodator. Experiential learning allows for divergent learning 
styles in the classroom. 


2.6.2 Problem Solving 


The second important approach within the learner centred 
framework is problem solving. The problem solving approach 
has several advantages over expository methods. It helps in 
developing higher cognitive abilities of thinking rationally as well 
as transfer and application of knowledge to new Situations. 
Learning through problem solving is more meaningful, 
permanent and transferable compared to learning through 
traditional expository methods. 

In the problem solving approach, stud 
participants in the construction of new knowl 
traditional methods, students are passive receptors of knowledge. 
In problem solving, students formulate hypothesis, suggest 
alternate solutions, conduct experiments, draw generalisations, 
compare their findings and results with those of others, verify 
and validate their own ideas whereas through traditional methods 
of lecture, reading or recitation, students receive existing 
knowledge. Through problem solving approach students develop 
the thinking, observational and enquiry skills, 


ents are active 
edge whereas in 


2.6.3 Investigatory Approach 
Investigatory approach develops the abil 
hypotheses, measuring, planning, enquiry and communication. 
The steps involved in investigatory approach are posing useful 
questions, planning out investigation, hypothesising, predicting 
and evaluation. This approach is particularly helpful in learning 
natural science and social science subjects 


ities to formulate 


2.6.4 Concept Mapping 


Concept mapping for meaningful learning 


is another emergin 
method in learner centred framework. sing 


Concept Mapping is 
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particularly useful in learning about the structure of knowledge 
and understanding the process of knowledge construction. It 
involves meta-learning, that is, learning about learning. Concept 
mapping uses three types of knowledge facts, concepts and 
generalisations. The steps involved in concept mapping are 
selecting the key concepts and sub concepts, linking the concepts 
and sub concepts through prepositions and making meaning 
out of horizontal and vertical linkages. Concept maps help in 
understanding the existing concepts of the learners. These can 
also be used to diagnose the misconceptions of students. 


2.6.5 Social Inquiry Approach 

Social inquiry is a useful learner centred approach. This approach 
requires students to collect data, analyse and interpret data, 
draw generalisations and develop theories and concepts on the 
basis of empirical research-based data. Field survey and research 


involves community participation. 


2.6..6 Creative Writing 

The learner centred method that can be used to develop cognitive 
and affective abilities of a higher order among students is creative 
writing. This method can be used to teach all subjects like 
language, science, social science and mathematics. Creative 
writing helps in developing abilities of reporting, arguing, 
explaining, persuading, reflecting, coping and evaluating. 
Creative writing allows free expression of thought, feelings and 


emotions. 
approaches include all those methods where 


Learner centred 
learner's own initiative and efforts are involved in learning. 


2.7 Summary 

Classroom processes, particularly teaching-learning strategies, 
have been considered important for improving the quality of 
education in our schools. There has been increasing shift from 
‘teacher centred’ to ‘earner centred’ approaches of teaching. The 
NCF (2005) developed by NCERT emphasises the use of learner 
centred approaches at the secondary stage. Learner centred 
approaches take into account learner's capabilities, capacities, 
learning styles, context and culture. They are supported by 
philosophical assumptions and have strong psychological basis. 
These are based on constructivist philosophy that views 


knowledge as subjective and contextual. 


Б1 Constructivist Approaches to Teaching and Learning 


ude inquiry 
activities, discovery, problem-solving, discussions with peers 


ting information from 


віти om, the role of 
mitter’ of knowledge to ‘facilitator’ of 


explain ideas, to apply their Conceptions to Phenomenon, to 
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purely abstract, and mathematical perspective. Teacher, in such 
a situation, must be intellectually agile, able to apply his/her 
mathematical understanding of density to real life complex 
situations. In mathematics most of the problems have one ‘correct 
answer’ but students may reach this answer through different 
processes. Teacher has to examine how the students make use 
of the problem solving approach. Teacher should have awareness 
of disciplinary ‘truths’ and the viability of various ways of knowing 
the ‘truth’, 

In addition to good knowledge of subject-matter, teachers 
should have good knowledge of ‘pedagogical skills’. Designing 
instructions based on ‘constructivism’ is not as straightforward 
as it appears. Teachers and teacher educators struggle with how 
specific instructional techniques (for example, lecture, discussion, 
cooperative learning, problem-based learning, inquiry learning) 
fit in the constructivist model of instruction. Regardless of the 
particular techniques used in instruction, students will always 
construct and reorganise knowledge rather than simply 
assimilate information from teachers or textbooks. The question 
is not whether to use lecture or discussion or discovery methods 
but how to use these to nurture students’ thinking. Constructivist 
principle suggests that students should experience the idea, 
phenomena and artifacts of a discipline before being exposed to 
their formal, theoretical explanations. For example, the science 
instruction may start with manipulations of a pendulum or 
observing a clock pendulum on the wall; mathematics instruction 
may start by constructing polygons. Only after these experiences 
should the students be asked to provide explanations and 


conceptual organisation. 
Constructivist classroom is characterised by problem-based 


activities. Teachers must employ a range of strategies to support 
individual student's understanding. Eventhough designing 
instruction is important in constructivist teaching, sequencing 
of content depends more on the student's responses. The lesson 
develops on the student's pre-concepts, sequence and direction 
of conceptual change. The challenge for the teacher is to select 
the proper strategy and implement it skillfully. Student 
collaboration and participation in teaching-learning process 


should be encouraged. 
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thinking about апа experimenting with others’ ideas. Sharing 
ofideas should be encouraged and practised. Students should 
have the practice of moving in and out of the groups quickly. 

e Students should be seated at proper positions in the group 
prior to starting the group work. The transition from whole- 
class activity to student groups and back again should be 
accomplished with minimum of disruption. 

e Students should be given clear and specific tasks to 


accomplish in the groups. 
e Teacher should also specify the time within which students 


have to accomplish the task. 
e Students should be required to produce a product as a result 

of group work. 

Effective management requires that all students should have 
specific and meaningful tasks. There should be no loss of time 
hole class to groups and back. Clear 


in transition from w 
directions, specific problem, allotment of specific time and 


continuous monitoring make group work more effective. 
Students should be encouraged to record their observations, 
debate the points of contrast and draw meaningful explanations. 

of class management, it is useful in 


Though monitoring is а part 
showing the right direction and providing the feedback. Feedback 
through evaluation is an important part of classroom transaction. 


Evaluation: Constructivism requires a re-examination of the 


classroom evaluation practices. Traditional teachers emphasise 
too much on marks/grades and the position secured by a student 
in the class. They depend on standardised tests and test scores 
for determining the success ofa student in the prescribed course. 
These practices, however, have come under fire for a multitude 
of problems. The first problem raised by teachers themselves is 
that this system has resulted in teaching how to answer the 
questions instead of using the tests to know the success of 
teaching-learning process. Secondly, the correlation between test 
scores and students abilities is low in many cases. 

The present practices of evaluation are based on 'objectivist 
paradigm’. The technology of testing in this paradigm was evolved 
to determine whether students could reproduce facts and 
determine correct answers to problems. The test makers are 
viewed as having the ‘correct’ answers and student knowledge 
is judged against the test constructor’s knowledge. The present 
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testing practices consist of ‘objective’ questions to umim 
teacher's subjectivity in scoring. The questions are constructe 
by the test designer and the wordings are of the test designer. 
The students are expected to interpret the questions as they 
were designed by the examiner. In multiple-choice questions, 
they again have the limitation to select the correct answer from 
among those supplied by the examiner. 

Students may frame or interpret a problem differently. They 
may like to give an answer, which is 
answers given by the examiner, In 
alternative solutions or alternative u 
not considered in assessi 


Techniques which attem 
construction of knowledge are 
the constructivist paradigm y 
cannot be used for all 


-based tests, portfolios, 


аге some of the techniques which can 


tivist paradigm, 
a student 


1.5 Summary 
Constructivism as a 
like Dewey, Montessori, Gand i, 


Constructivism - 


about educational reforms because they could not relate these 
to classroom teaching practices. Piaget believed that children 
construct knowledge on the basis of their prior knowledge by 
the process of adaptation. For Piaget, the construction of 
knowledge is individual; culture and language are used only to 
give meaning to the abstract concepts constructed by individuals. 
Vygotsky believed that social interaction is important for 
construction of knowledge and individuals construct knowledge 
in the social and cultural context in which she/he is embedded. 
Both these theories remained more as theories of learning. 

In the 1980s and 1990s researchers like Driver, Novak, 
Posner and Van Glaserfeld conducted a number of experiments 
on classroom constructivism. Empirical data from these research 
studies revealed that classroom interaction helps in the 


construction of knowledge. 


Constructivist paradigm calls for a change in the classroom 


culture, attitudes, beliefs and practices. Role of teacher in this 
paradigm shifts from ‘transmitter’ of knowledge to ‘investigator’ 
and ‘explorer’ of knowledge. Role of student changes from 
‘Knowledge acquisition’ to ‘knowledge construction’. 

In the constructivist classroom: student designs experiments, 
tests hypothesis, draws conclusions, compares his findings and 
results with those of others. In the constructivist classroom, 
teacher is the manager and organiser of the class whereas in the 
objectivist classroom teacher is the controller of the class. 
Evaluation methods also change from objective standardised 
tests to performance-based tests, concept mapping and vee 
diagrams. Constructivist paradigm is a new culture, a new 


environment in the class. 
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Constructivists believe that learners construct new knowledge 
using their prior knowledge in the particular context in which 
the cognising individual is operating. Learners are active 
participants in the construction of knowledge. Learning is thus 
not a passive receptive process and knowledge cannot be 
transmitted to passive learners. Learning is an active meaning- 
making process where learners reformulate the new information, 
restructure their existing knowledge and reorganise their prior 
conceptual schemes. 

Learner centred approaches stress the importance of enquiry, 
observation, action, investigation, formulating hypothesis and 
evaluating new ideas and theories. The methods that can be 
used in a learner centred classroom include experiential learning, 
problem solving, investigative projects, concept mapping, field 
survey and research, creative writing etc. Learner centred classes 
have scope for divergent learning styles. In order to effectively 
use these approaches, teachers must understand the learners, 
their prior experiences, learning disposition, context and culture. 
Learner centred methods cannot be grafted on traditional 
methods and require a change in the classroom culture. 
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Learner Centred Approaches 


2.1 Rationale 

In recent years the quality of education in schools and especially 

the effectiveness of teaching and learning have drawn the 

attention of educational policy planners and practitioners. 
NCERT and other research institutes 


Researches conducted by 
in the context of Minimum Levels of Learning (MLL), District 
ne (DPEP), Mid Term Assessment 


Primary Education Progr: 

Surveys and Achievement Surveys indicate that attainment of 
students in primary school below the desired levels. 
Similar is the situation at the secondary stage as 
results of examinations conducted by various boards of 
examinations. In some poard examinations, the failure rate is 
as high as 60 percent or more. These results reflect the poor 
quality of learning and teaching in our schools. Parents, teachers, 
students, educationists are all dissatisfied with 
the quality of teaching and 1 


demanded radical changes in the nature 
d assessment procedures. 


curricula, teaching strategies an 
The Jomtien Conference 1990) discussed issues and 
challenges facing education and shared consensus On what is 
required to address these challenge? to education. The 
recommendations of the J mti 
issues of ‘access’, ‘quality; ‘relevance’, ‘equality’, ‘gender’ and 
‘efficiency’ of education. uggested a change in approach to 
education, from * borative' and recommended 
a pedagogical shift from 

Delors Commission Report (1996) on 


approaches. The Jacques 
‘Education For The Twenty First Century’ proposed that the 


education system should be characterised by learning to be, 
learning to learn. learning to do and learning to live together. It 
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recommends learner centred approaches to achieve these 
objectives of education. 

Considering the changing needs of the learners and the 
society, the National Council of Educational Research and 
Training (NCERT) developed National Curriculum Framework 
(NCF) in the year 2005. The NCF(2005) emphasises ‘learner 
centred approaches’ to achieve the objectives of the curriculum. 


approaches and selection of appropriate strategies have also been 
discussed. 


2.1.1 Objectives 


e understand the concept of "learner centred’ approaches; 
© identify the factors influencing learning and learners; 


e understand why it is important to understand the learners; 
* identify various learner centred approaches, 
2.2 Introduction 


The history of research on ‘teachin, 
there has been increasing shift fro 
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In the 1970s, the dominant model of research into ‘teaching 
effectiveness’ was the ‘process-product’ model, where the 
researchers examined the correlation between the product (a 
measure of achievement) and the process (a measure of classroom 
activities). The processes were studied more in terms of teacher 
craft, that is, teacher's knowledge, skills and strategies. In the 
mid-1970s, researchers began to use social scientific theories to 
understand the classroom processes. 

By the 1980s, it was recognised that in classroom processes, 
learners craft, that is, learning strategies, prior knowledge, skill 
and context of the learner are as important as teacher craft. 
During the 1980s and 1990s, constructivist movement gained 
momentum and researchers like Posner (1982), Driver (1983), 

ted a number of studies on ‘how 


and Novak (1984) conduc 
children construct knowledge and how teachers can provide 


interventions to help children construct their concepts’. These 
researches also emphasise the active role of the learner in the 


teaching-learning process. 


2.3 Concept of ‘Learner Centred’ Approaches 

Traditionally it is believed that students learn from teachers and 
it is the teacher's responsibility to ensure that students learn. 
Teachers are classified as good teachers ог bad teachers 


depending on the kind of examination results they produce or 
the achievements of their students. | 
Earlier researches also focused on teacher strategies or 
teacher activities in the classroom. Till the 1970's, teachers were 
considered the main actors in the classroom and little attention 
was paid to how pupils engage in classroom learning and how 
students’ thinking, experiences and learning strategies contribute 
to learning. By the 1980s, many researchers had recognised 
derstand the effects of classroom teaching 


that i der to un Я 
ipsi: pupil achievements, one needs to understand the pupils 
thought processes. However, the studies conducted on pupils, 

p this period also focused on teachers 


durin; 
thought processes Б d out, most of the studies on pupils' 


and i k (1986) pointe 
debate studied the effects of teachers and instructions 


upon students' perceptions. achievement, attitudes, meta- 


cognitive processes: motivation and understanding. 
e still seen аз the main actors in the classroom 


Teachers wer Š í A 
and effects of their teaching on pupils’ learning were studied, Ár 


Ф 
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Even the studies on pupils’ learning strategies emphasised 
‘teaching pupils to use appropriate learning strategies’ (Weinstein 
and Mayer 1986; Wang and Palincsar 1989). These researches 
threw some light on the fact that students bring with them 
knowledge and experiences which influence classroom teaching- 
learning processes. 

As pupils grow older and become more experienced in 
classrooms, they develop their own strategies for learning. 
Researches indicate that students of secondary stage tend to 
make use of more sophisticated learning strategies such as 
organising material for meaningful learning, production of their 
own imagery to relate to what they are seeking to learn and use 
of rehearsal for memorising information. 

The extent to which pupils are aware of their own learning 
strategies also seems to be related to the effectiveness of their 


learning. Wang and Palincsor (1989) summarised the research 
finding in this area as follows: 


Research suggests that the amount of effort that Students are 
gree of persistence 
ding success and 
the extent to which 


Pupils’ knowledge about their learnin 
control over these processes are elements of ‘meta-cognition’, 
Meta-cognition plays an important role in pupils’ learning. The 


trying to learn 
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For implementation of the learner centred approaches, 
teachers must understand the learners and their learning styles. 


2.4 Understanding The Learner 

In order to use the learner centred approaches, the teacher must 
understand various aspects of learner development such as 
cognitive and meta-cognitive skills, culture, personality, 
motivation and learning styles. This section discusses the 
processes of learner development which the teacher must 
understand for selecting appropriate learning experiences. 


2.4.1 Health and Physical Development 

ds upon their health and stage 
of physical development. Learners develop physically at different 
rates and the stage of development affects their capacity for new 
learning and self-confidence. 
consideration differential rates of d 
selecting the learning experiences. Regular medical check-ups 
may provide some feedback to teachers about learners’ health 
and physical development. Health is also influenced by social 
and environmental factors. During training programmes, the 
need for healthy, hygienic, stress-free school environment 
conducive for learning may be impressed upon the teachers. 


Schools may also provide physical development programmes for 
yoga, sports etc. 


students such as exercises, 
2.4.2 Mental abilities / Intelligence 
cific needs of students by knowing 


Teachers can meet the spe 
their specific mental abilities. Sometimes teachers use general 


ie ae * or “ * {о describe 

terms such as 4ntelligent’. bright, ‘able’ or clever‘ to 
students in а classroom grouping and also learning tasks are 
according to this kind of classification. However, these terms 
d imprecise and unreliable and do not help in 
are differentiate р heretice S ук с 


selecting the & ropriate learning € rdner 
кыйга тл кеге are ‘multiple intelligences ог mental 


abilities’ such as: 

e Linguistic: enables individuals to communicate and make 
sense of the world through language. 

e Logical mathematical: allows individuals to use abstract 

° Visual spatia , makes it possible for people to visualise, 
transform and use spatial information. 
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e Bodily kinesthetic: enables people to use high levels of 
physical movement, control and expression. 


e Musical: allows people to create, communicate and 
understand meanings made from sound. 


e Intra-personal: helps people to recognise and make 
distinctions about others' feelings and intentions and respond 
accordingly. 


e Inter-personal: enables the capacity for reflective 
understanding of others and oneself. 


Gardener's analysis of specific mental abilities suggests that 
students have different kinds of abilities and potentials and 
teachers must select diverse learning tasks to develop these 
abilities. Teachers can thus influence the quality of pupil learning 
and can enhance the intellectual capacities of learners. 


2.4.3 Culture 


Learning is a ‘meaning making‘ process where learner makes 
sense of the new information/learning material on the basis of 
his/her previous experiences/learning. The culture of school, 
home, peers and social environment as a whole influence how 
children learn. The cultural influences on learning can be due 


to cultural experiences, the mediation of language and learning 
disposition. 


(ü Cultural experiences 


The previous learning/experiences of the learner are strongly 
influenced by the culture, knowledge, values and ideas of the 
social group in which the learner is situated. These provide the 
initial framework for understanding the new learning material 
and thus influence the new learning. 


(i) Language 

Language is the medium of thinking and learning. Language 
also embodies the cultural tools through which new experiences 
are interpreted and mediated when learners interact in their 
communities and societies. Language is created, transmitted 
and sustained through interaction with other people within the 
cultures of communities or social groups. Thus language as a 
‘cultural tool‘ and medium of learning influences the new 
learning, that is, the process of ‘making sense’. 
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(iii) Learning disposition у 
Learner's disposition, that is, whether rds open or closed 
to outside support, confident or fearful, “self regulated or 
dependent, defensive or willing to take risks, influences learning. 
Learner's self belief, self identity and self esteem are formed in 
the cultural and social settings in which the learner is situated. 
Learning dispositions are therefore formed by the cultural and 
social settings and influence the learning of learners. The major 
sources of such cultural influences are family, community, peers, 


school and the media. 


(iv) Family 

Influence of family on learning achievement has been recognised 
for many years. The influencing factors are not only the social 
status, income and material things but also the schooling 
concerns that the culture of the family provides. Inputs in terms 
of language and interaction for further development and learner's 
disposition regarding learning also influence the learning. 
Relationship with parents, siblings and mother care are the most 
important factors which influence learning. The emotional 
support provided through maternal nurturing ‘which Reay (2000) 
termed as ‘emotional capital’ is the most significant factor 
influencing learning. In modern society, the family forms are 
very diverse such as both working parents, single parent families, 
joint family, one child family etc. The learner's cultural 
circumstances due to the family structure and support thus 


vary widely. 


(0) Community 
India has diverse со 
religion, caste and social variations. 


language, for example, has many 5 


religion, caste, social sta 
has its own culture and val 
construction of understanding. 


mmunity cultures due to language. region, 
Each community based on 
ub communities based on 
. Each sub community 


ues. These influence learning and 


(vi) Peers 
The influence of peers in school setting is considered here. Peer 


group culture is important to learners as way of learning, enjoying 
and adapting to school life. At secondary stage, boys and girls 
tend to form separate social groups. Within a school or even a 


class, sub cultural groups based on language, region, religion, 
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caste, social class and educational achievement are also formed. 
These peer groups influence achievement and self esteem of 
students. Some peer cultures favour school attainment and are 
likely to reinforce teacher efforts towards a positive approach to 
learning. Other peer cultures derive meaning from alternative 
values and students influenced by such cultures approach school 
with minimum expectations. These students still construct 
understanding and ‘make sense’ of the learning material but it 
may not be of the type the teacher would have aimed at. 
(ой) The School 
Each school has its own unique culture created by those who 
are associated with it. School culture may also be seen as the 
learning context characterised by the language in which teaching 
and learning is transacted, social-cultural background of the 
teachers and students, values of the school etc. School culture 
determines what the assumptions underlying learning are, what 
the criteria for ‘success or failure is, what kind of values are 
imparted through symbolic rituals, assemblies and cultural 
functions and so on. Are students allowed self-directed learning 
or encouraged to take risks? 

It is important to recognise that 
influence all students in the same way. Similarly school culture 
may not have the same kind of influence on all the teachers, 
Some teachers may feel that the cultural milieu inhibits the kind 
of teaching approach they favour, whereas other teachers may 
find it enabling and supportive. Another factor influencing the 
learners is the existence of subcultures within the school. Each 
school has its own distinctive culture but a closer inspection of 
school culture would reveal that there are many subcultures in 
the school. These cultural groupings among staff and students 
may be based on region, language, religion, caste, socio-economic 


status and so on. This homogeneity influences the classroom 
practices and learning achievement of learners, 


(viti) The Media and Technologies 

Students of secondary stage spend hours watching television or 
listening to radio. Students learn from TV and radio programmes 
as many of these are educational in nature. Some Students have 
special interest in some particular programmes such as 
Discovery, National Geographic, news, 


Sports etc. These 
programmes give them opportunity to know more than what is 


school culture does not 
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taught in school and what they read in books. 

Other programmes and advertisements also influence 
students’ knowledge, lifestyle etc and many young people tend 
to adopt particular behaviour or consumption patterns associated 
with celebrities or popular music. The new technologies of 
computer, internet and cell phone have increased the interactive 
activities of students. Now they can access knowledge through 
different sources and can interact with people around the world 
using these new technologies. Many schools provide such 
opportunities of using and learning from computers, internet 
etc. Media and technologies influence students’ learning. At 
the same time students also need to be protected from misuse of 


the media and technologies. 


2.4.4 Personality And Learning Styles 


Understanding the personality of the learner will help teachers 
in recognising patterns of individual differences and in selecting 
the teaching strategies according to the individual's personality 
and learning style. Different theories of personality and their 
analysis to predict individual cognitive and learning styles may 
have been learnt. Teachers most frequently use the "lay 
perspective' to analyse students' personalities. This ‘lay 
perspective’ is evident in everyday actions of people, where people 
judge other persons’ personality, anticipate their actions, 
interpret their ideas, understand characters, predict and explain 
behavior on the basis of ‘common sense’ and so on. 

The second kind of personality analysis is based on ‘trait 
theories’, The most frequent classifications based on ‘trait 
theories’ are impulsivi ivity (Kagan, 1964) and 
extroversion /introversion ( 
to identify personality dimensions an 

tyles. Riding and Rayner 


the resulting cognitive and learning styles 
(1998) synthesised ‘trait theories’ to arrive at the orthogonal 
listic/analytic and verbal/imager. 


families of learning styles - who 
Butter (1998) offered a more general classification of learning 
pstract/sequential/random. 


styles such as the сопсгеіе/а! 
Sarasin (1999) classified cognitive styles as visual/auditory/ 
tactile, These classifications pased on trait theories help in 


recognising patterns of individual differences but it is not 
straightforward to translate these into specific classroom 


provisions. 
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The process of learning starts with the action and then 
analysing the effect of that action. Learner would then 
reflect upon and provide adequate explanations. Generalisation 
and development of theory may involve action over a range 
of circumstances and expressing the results in a symbolic 
form. 

The learning styles based on the four steps of experiential 
learning can be described as converger, diverger, assimilator and 
accommodator. Experiential learning allows for divergent learning 
styles in the classroom. 


2.6.2 Problem Solving 


The second important approach within the learner centred 
framework is problem solving. The problem solving approach 
has several advantages over expository methods 
developing higher cognitive abilities of thinking rati 
as transfer and application of knowledge to new situations, 
Learning through problem solving is more meaningful, 
permanent and transferable compared to learning through 
traditional expository methods. 

In the problem solving approach, Students are active 
participants in the construction of new knowledge whereas in 
traditional methods, students are Passive receptors of knowledge. 
In problem solving, students formulate hypothesis, suggest 
alternate solutions, conduct experiments, 
compare their findings and results with those of o 
and validate their own ideas whereas through traditional methods 
of lecture, reading or recitation, students receive existing 
knowledge. Through problem Solving approach students develop 
the thinking, observational and enquiry skills. 


. It helps in 
onally as well 


thers, verify 


2.6.3 Investigatory Approach 


2.6.4 Concept Mapping 


Concept mapping for meaningful learnin; 


& is another emer, 
method in learner centred framework. Sing 


Concept mapping is 
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particularly useful in learning about the structure of knowledge 
and understanding the process of knowledge construction. It 
involves meta-learning, that is, learning about learning. Concept 
mapping uses three types of knowledge facts, concepts and 
generalisations. The steps involved in concept mapping are 
selecting the key concepts and sub concepts, linking the concepts 
and sub concepts through prepositions and making meaning 
out of horizontal and vertical linkages. Concept maps help in 
understanding the existing concepts of the learners. These can 
also be used to diagnose the misconceptions of students. 


2.6.5 Social Inquiry Approach 

Social inquiry is a useful learner centred approach. This approach 
requires students to collect data, analyse and interpret data, 
draw generalisations and develop theories and concepts on the 
basis of empirical research-based data. Field survey and research 


involves community participation. 


2.6..6 Creative Writing 
The learner centred method that can be used to develop cognitive 
and affective abilities of a higher order among students is creative 
writing. This method can be used to teach all subjects like 
language, science, social science and mathematics. Creative 
writing helps in developing abilities of reporting, arguing, 
explaining, persuading, reflecting, coping and evaluating. 
Creative writing allows free expression of thought, feelings and 
emotions. 

Learner centred approaches include all those methods where 
learner's own initiative and efforts are involved in learning. 


2.7 Summary 

Classroom processes, particularly teaching-learning strategies, 
have been considered important for improving the quality of 
education in our schools. There has been increasing shift from 
‘teacher centred’ to ‘learner centred’ approaches of teaching. The 
NCF (2005) developed by NCERT emphasises the use of learner 
centred approaches at the secondary stage. Learner centred 
approaches take into account learners capabilities, capacities, 


learning styles, context and culture. They are supported by 


philosophical assumptions and have strong psychological basis. 
hilosophy that views 


These are based on constructivist p 
knowledge as subjective and contextual. 
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The third strand of personality analysis which has become 
prominent in recent years is ‘self perspective’, This approach 
sees the development of personality in class association with 
that of self-image and identity. It is based on the individual's 
capacity to reflect on himself/herself, to take account of the views 
of others and to develop. In this perspective, the social context 
in which students grow and learn is important as it influences 
their self concept and consequent patterns of action. 

The learning styles are thus influenced by learning situations. 
experiences and motivation. Learning Styles may be regarded 


as a link between the personality and cognitive behavior of the 
learner. 


2.4.5 Motivation 
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that are important to individuals. A learning task may pose a 
threat or affirmation to the previous understandings and 
‘meaning structures’ of the learners which may be reflected in 
their negative or positive emotions. 

A learning activity may also pose a threat or affirmation to 
the personal identity, self-esteem or social status of the learners. 
The learning task, therefore is not only cognitively or rationally 
challenging but is also emotionally challenging. For students 
success can be encouraging and embracing while failure can be 
discouraging and humiliating. Success and failure in turn are 
related to the magnitude of cognitive and emotional challenge 
that a learning task poses for the learner. Learning can thus be 
stressful at both the macro-level of the task and at a more 
enduring personal level. To meet these challenges of learning, 
students will have to become more effective at learning how to 


learn’. 


2.4.6 Meta-cognition and ti 
Meta-cognition is the capacity for self-awareness regarding one’s 
own actions or mental power. Meta-cognition is particularly 
important at secondary stage when learning becomes more 
teacher directed. In secondary schools, thinking is challenged 
to become more disciplined and deliberate; tasks are set, 
problems posed and instructions given, criteria for success and 
failure become more overt. The result of all this is that a new 
degree of self-control is required and, in order to achieve this 
self-control, new forms of re s become 


essential. 

Vygotsky also believed that learners would be supported by 

their self-regulation in addition to the assistance offered by 

5 in crossing their ‘zones of ER 
А ol instructions can help students in 

беша pare ЕБ tion also helps in developing 

logists and innovative 


hinking skills. 


practitioners 


students through С culum work. 


es such as Со nitive Acceleration through 
(CASE) (Adey and Shayer, 1994) and CAME 
have been successfully adapted for teaching science and 
mathematics at the primary stage. Similar more ‘thinking 

' can be developed for secondary stage students, 


Science Education 
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who have better self-regulation and disciplined thinking. Basic 
thinking skills of problem solving, information processing, 
reasoning, enquiry, creative thinking and evaluation can be 
developed through teaching of various curricular subjects. The 
teaching strategies that can be used to develop thinking skills 
include problem solving, investigative projects, creative writing, 
field surveys and experiential learning. One must discuss with 
other teachers what kind of thinking skills are required to make 
learners better thinkers, who can learn meaningfully, think 
flexibly and make reasoned judgments. How these thinking 
abilities can be developed among students directly or through 
curricular areas also need to be discussed in the training 
programmes for the teachers, 


2.5 Learner as Constructor of Knowledge 


learner is the main actor. 
Constructivists like D. 
construct knowledge by reconciliatio 


ng heuristically Powerful 


€ process of 
knowledge construction, learner is the main actor. New learning 


depends on learners previous knowledge. 
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When individuals encounter new information, they use their 
own prior knowledge and personal experience to make sense of 
the new material. During meaning making process, individuals 
reformulate the new information, restructure their existing 
knowledge and reorganise their prior conceptual schemes. 
Learning is thus not a passive receptive process but is instead 


an active meaning-making process. Constructivist teaching 


considers student as an active learner and teacher as a guide in 


the learning process. 

In traditional methods focus is on teaching strategies and 
teacher. Learners аге passive receptors of knowledge. In such 
classrooms, lecture method predominates and teachers stress 
on completing, the voluminous syllabus. In constructivist 
paradigm teacher facilitates the process of knowledge 


construction by students. 
Constructivism allows a eedom to students and 


encourages coopera ive learning and sharing of thinking among 
peers. Students use problem solving method, i i 

projects, experiential learning, concept mapping and field surveys 
for constructing new ideas. In the process, they question the 
existing ideas, formulate and test hypotheses, draw conclusions, 
compare their findings and results with those of others, verify 
and validate their own beliefs. Students develop the habit of self 


directed learning. 

2.6 Learner Centred Appro 
In the traditional classroom W! 
students are passive receptors 
predominantly uses the lecture meth 
and provides explanations to the S learner centred 
approaches, the focus is on the learner and therefore ina learner 
centred classroom, students use their own learning strategies. 
They may use problem solving, experiential learning, 
investigatory approach, social inquiry and concept mapping for 
constructing and validating new ideas. 


2.6.1 Experiential Learning 
the importance of critical reflection 


g roponents of experiential learning, 

cyclic model of experiential learning involving four 
ete experience, observation and reflection 
pts/ideas and validating new ideas. i 


aches 
main actor and 


, teacher 


formation of new conce 
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Constructivists believe that learners construct new knowledge 
using their prior knowledge in the particular context in which 
the cognising individual is operating. Learners are active 
participants in the construction of knowledge. Learning is thus 
not a passive receptive process and knowledge cannot be 
transmitted to passive learners. Learning is an active meaning- 
making process where learners reformulate the new information, 
restructure their existing knowledge and reorganise their prior 
conceptual schemes. 

Learner centred approaches stress the importance of enquiry, 
observation, action, investigation, formulating hypothesis and 
evaluating new ideas and theories. The methods that can be 
used in a learner centred classroom include experiential learning, 
problem solving, investigative projects, concept mapping, field 
survey and research, creative writing etc. Learner centred classes 
have scope for divergent learning styles. In order to effectively 
use these approaches, teachers must understand the learners, 
their prior experiences, learning disposition, context and culture, 
Learner centred methods cannot be grafted on traditional 
methods and require a change in the classroom culture, 
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Experiential Learning 


3.1 Rationale 


By the 1980s, constructivism had made a profound influence 
on the conceptualisation of learning and the way teaching needs 
to be organised. Further advancement in the field occurred when 
authors such as Mezirow, Freire and others stressed that the 
way we process experience are central to any conception of 
learning. They spoke of learning as a cycle that begins with 
experience, continues with reflection and later leads to action, 
which itself becomes a concrete experience for reflection 
(Rogers, 1996). The importance of experience in learning was 
acknowledged by more and more psychologists. 

Experiential learning is not just 'field work' or 'praxis', which 
means connecting of learning to real life situation. On the 
contrary, it is a theory that defines the cognitive processes of 
learning and it asserts the importance of critical reflection in 
learning. The teaching learning method based on this theory 
helps in developing four kinds of abilities, namely, concrete 
experiences, reflective observations, abstract conceptualisation 
and active experimentation. Experiential learning allows Scope 
for diverse individual learning styles. 


3.1.1 Objectives 


After reading through this unit you would be able to: 

e understand the antecedents to constructivism and 

experiential learning; 

e understand the concept and scope of experiential learning: 

e know the recent developments in the experiential ie s 
theory; E 


e list the learning styles and their characteristics in th 
of experiential learning; and e context 
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e understand the implications of experiential learning in 
teaching and teacher education. 


3.2 Background 

Teaching and learning are interdependent processes. As a 
teacher, you are as much concerned about learning among school 
age children, as you are concerned about organising teaching. 
Our understanding of learning was made possible by the works 
of psychologists. 

The earliest explanations of learning in the organised 
discipline of psychology were made by those psychologists who 
are referred to as behaviourists. Main among them were Pavlov, 
Watson, Hull and Thorndike. Their explanations of learning 
dominated the field till the 1950s. | 

According to the behaviourists, learning occurred as a 
‘response’ to certain definite and identifiable ‘stimuli’ in one’s 
environment. Since it is not possible to observe what is happening 
inside a learner's brain, they thought that the efforts in measuring 
and theorising about learning must be limited to merely what is 
going іп - the stimulus — and, what is coming out — the response. 
By the middle of the twentieth century, the S-R view of learning 
had emerged as the most accepted explanation of learning in 
the field of psychology. By virtue of its predominance, the S-R 
explanation of learning had influenced allied disciplines such 
as education, linguistics and sociology. Its influence in the field 
of education was further strengthened by the works of Skinner 
and Crowder who translated the theory into systematic 
procedures of organising learning which they called Programmed 
Learning and which could be applied as such by the teachers. 

Such a view of learning was too simplistic considering the 
fact that learning itself is of different types. 


3.3 Emergence of Different Views of Learning 

The simplistic and reductionist view of learning was challenged 
first by a set of psychologists called gestaltists and subsequently 
by those who are known as constructivists. As a result, the 
reductionist view of the behaviourists was displaced by far more 
complex non-reductionist views in the 1960s and 1970s. It 
occurred in psychology through the work of Piaget, Gagne and 
Bruner, to mention a few. In recent years, constructivism has 
received considerable attention in education as opined by 
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Richardson (1997). It has been heralded as a more natural, 


relevant, productive and empowering framework for 
incorporation in educational practice. 


3.4 Constructivist View 


Since constructivism has attained much significance in the field 
of education, an understanding of it is essential for a teacher. 
Constructivism is viewed as a meaning-making theory that offers 
an explanation of the nature of knowledge and of how human 
beings learn. 

According to this explanation of learning, “individuals create 
or construct their own new understandings or knowledge through 
the interaction of what they already know and believe and the 
ideas, events, and activities with which they come in contact” 
(Richardson, 1997). Knowledge, as viewed here, is acquired 
through an involvement with content rather than initiation or 
repetition (Kroll & Laboskey,1996). 

Learning activities in constructivist settings are characterised 
by active engagement, inquiry, problem solving and engagement 
with others. Accordingly, a teacher's role in such Settings are 
not merely that of a dispenser of knowledge. The teacher here is 
a guide, facilitator and co-explorer who encourages learners to 
question, challenge and formulate their own ideas, opinions and 
conclusions. Hence, a teacher who follows the Constructivist views 
on learning will not look for ‘correct ans 


wers’ Е 
emphasise single interpretations. аа 
In conclusion, we may state the followin 
differences between the behaviourists and 
far as learning is concerned. 
Behaviourism, as Freire considers, follows a ‘banking’ model 
in which the teacher fills students with deposits of information 
considered by the teacher as true knowledge and the students 
are required to retain this till such time as needed. Hence, а 
teacher employing behaviourism follows didactic, memory- 
oriented transmission strategy. The difficulty with such a strategy 
is that knowledge acquired is not well integrated with prior- 
knowledge and is often accessed and articulated Only for formal 
academic occasions such as examinations, Constructivist 
approaches, in contrast, are regarded as Producing greater 
internalisation and deeper understanding than traditional 
methods. 


Б with respect to the 
Constructivists in so 
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3.5 Kolb's Theory Of Experiential Learning 


As observed by Stephan Brookfield (1983), the term ‘experiential 
learning’ is used with two connotations. On the one hand it is 
used to describe the learning where a student acquires and 
applies knowledge, skills and feelings in an immediate and 
relevant setting. It thus involves a ‘direct encounter with the 
phenomena being studied rather than merely thinking about 
the encounter, or only considering the possibility of doing 
something about it’ (Borzak, 1981). 

The second connotation of experiential learning is ‘education 
that occurs as a direct participation in the events of life’ (Houle, 
1980). Unlike in the first connotation, learning here is not 
sponsored by some formal educational institution but is 
undertaken by people themselves. It is learning that is achieved 
through reflection upon everyday experiences and is the way 
that most of us do our learning. 

The central reference point for discussion on experiential 
learning comes from the work of David A Kolb and his associate 
Roger Fry (1975). Their conceptualisation of experiential learning 
is presented below. 

Kolb developed the model of experiential learning on the basis 
of the work of Lewin. Lewin's research discovered that learning 
is best facilitated when there is conflict between a learner's 
immediate concrete experience and a detached analysis of it by 
the individual. His cycle of action, reflection, generalisation and 
testing is characteristic of experiential learning. 

Kolb's model, called ‘experiential learning cycle’, as shown 
in the Figure 3.1 consists of four elements, namely, concrete 


Observation and 
Reflection (2) 


Testing in new 
situations (4) 


Forming Abstract 
Concepts (3) 


Figure 3.1 
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experience, observation and reflection, the formation of abstract 
concepts and testing in new situations. 

According to Kolb and Fry (1975) the learning cycle can begin 
at any one of the four points mentioned above, though the cycle 
should be approached as a continuous spiral. In reality, however, 
the process of learning begins with a person carrying out a 
particular action and then seeing the effect of that action in the 
situation. 

From this first step, the learner proceeds to the second step 
in the particular situation. This second step has the intention, 
on the part of the learner, to anticipate what would follow from 
the action if the same action were to be taken under same or 
similar circumstances. 

Based on this second step, a learner would proceed to the 
third step of understanding the general principle under which 
the particular instance falls. The meaning with which the term 


understanding the general principle is used by Kolb is akin to 
that of Corman (1976), which reads as follows. 


Generalising may involve actions over a range of MAN to 
£ain experience beyond the particular instance and suggest the 
general principle. Understanding the general principle does not 
imply, in this sequence, an ability to express the principle in a 
symbolic medium, that is, the ability to put it into words. It implies 


only the ability to see a connection between the actions and effects 
over a range of circumstances. 


Learning which has occurred in 
formation or strengthening of vari ms S ref icd a 
generalisations about what to do in different situations. The 
learner will be able to decide what action to take ina edi 
but may not be able to verbalise his actions in psychodynamic 
or sociological terms. Thére may thus be difficult in 
transferability of his learning to other settings and онов 
Equipped with an understanding of the general principle, the 
learner proceeds to the last step of the cycle, of its a ios tion 
through action in a new circumstance with i n рріса t 
generalisation. e range о 

Two aspects stand out in Kolb's e А МЕТЕ 
lear mre One, Pd os of concrete or hu Mi еи 

ideas an о, 

e Te bei the use of feedback to change practices 
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3.6 Further Developments in Experiential Learning 
Theory - The Work of Peter Jarvis 

Peter Jarvis (1987, 1995), starting with Kolb's model, evolved 
quite an elaborate model to show that there are a number af 
responses to the potential learning situation. For developing his 
model, Jarvis used the method of consultation with adult groups 
whom he asked to explore Kolb's model based on their own 
experience of learning. Thus he was able to develop а model, 
which allowed different routes taken by learners in an experiential 
learning situation. Depending upon the route jaken by a learner, 
the end product is either non-learning, or non-reflective learning. 
This could be better understood by a study of the trajectories on 
the diagram produced by Jarvis. 


Non-learning 

The trajectory indicated in boxes 1 to 4 of Figure 3.2 is indicative 
of non-learning. This is a potential learning situation or responds 
through patterned behaviours only, such as, saying ‘hello’. 


The person 
reinforced but 
relatively 

unchanged (4) 


Situation 


(2) ав? 
Ехрегіепсе 


(3) 


Practice 
Experimen 
tation (5) 


Evaluation кра Al Memorisation 
(8) (6) 


The Person 
Changed and 
more —— 
experienced (9) 


Reasoning 
and 
Reflecting (7) 


Figure 3.2 
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Non-reflective learning 


Non-reflective learning occurs in more than one way. Several 
experiences in daily life are not really thought about and are 
ones where practice is not involved (boxes 1-3 to 6 to either 4 or 
9). Acquisition of manual and physical skills, as evident in a 
training situation, where reflection is not necessarily involved, 
is an instance of non-reflective learning. Memorisation is another 


instance of non-reflective learning (boxes 1-3 to 6 to 8 to 6 to 
either 4 or 9). 


Reflective learning 


Just as in the case of non-reflective learning, there are several 
ways in which reflective learning occurs in people. 
‘Contemplation’ is when one considers an experience and makes 
intellectual decisions about it (boxes 1 to 3 to 7 to 8 to 6 to 9). 
‘Reflective practice’ occurs when а person makes reflection on 
and in action (boxes 1-3 to 7 to 5 to 6 to 9), Lastly, 'experiential 


learning, according to Jarvis, refers to the way in which 


pragmatic knowledge may be learned (boxes 1-3 to 7 to 5 to 7 to 
8 to 6 to 9). 


3.7 Abilities and Learning Styles in Experiential Learning 
Based on the four elements of his model, as discussed earlier, 
, Kolb argues that effective learning entails the possession of four 
different abilities. They are concrete €xperience abilities, reflective 
observation abilities, abstract conceptualisation abilities and 


. These four abilities manifest in 


viz., concrete experience to 


active experimentation to 
reflective observation. Р 


The four basic learning styles are Ша 
assimilator and accommodator. 
Concrete Experience 


t of converger, diverger, 


Accommodator Diverger 


Active Experimentation Reflective Observation 


Converger Assimilator 


Abstract Corlceptualisation 
Figure 3.3 
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Tennant (1996) presents a description of these four learning 
styles as given in the table below: 


and active 
experimentation 


Table 3.1 
Learning Style Learning Description 
Characteristic 
Converger Abstract e Strong in practical 
conceptualisation application of ideas 
and active e Can focus on 
experimentation hypo-deductive 
reasoning on 
specific problems 
e Unemotional 
e Has narrow 
interests 
Diverger Concrete experience |e Strong in 
and reflective imaginative ability 
observation e Good at generating 
ideas and seeing 
things from 
different 
perspectives 
e Interested in 
people 
e Broad cultural 
interests 
Assimilator Abstract e Strong ability to 
conceptualisation create theoretical 
and reflective models 
observation e Excels in 
inductive reasoning 
e Concerned with 
abstract concepts 
rather than people 
Accommodator Concrete experience | e Greatest strength 


in doing things. 

e More of a risk taker 

e Performs well 
when required to 
react to immediate 
circumstances 

e Solves problems 
intuitively. 
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3.8 Applications in Classroom Teaching 

Constructivism in general and experiential learning in particular 
presents to teachers and teacher educators the formidable task 
of translating a learning theory into a theory of teaching (Mac 
Kinnon & Scarff-Seatfer, 1997). This, in turn, raises questions 
about what teachers need to know and be able to do. 

As discussed in the earlier sections, the learners have their 
preferred learning styles. Understanding one's learning style 
helps in understanding one's strengths and weaknesses in 
experiencing a learning situation. If knowledge of weakness 
guides us to acquire proficiency in other modes, the knowledge 
of strengths would have direct learning on areas such as selecting 
one's career. According to Knox (1986), such a knowledge helps 
one to make transitions to higher levels of personal and cognitive 
functioning. 

As far as a classroom teacher is concerned, knowledge of the 
diversity in learning styles in a classroom enables selection or 
development of learning material that best fits the diversity of 
the classroom. The very idea of experiential learning directs our 
attention to the importance of experience in learning and guards 
against limiting teaching to a mere presentation of information 
and facts. 

A teacher who understands experiential learning would not 
overlook needs of the student to reflect upon experiences. 
Brookfield (1990) points out the importance of 'praxis' wherein 
opportunities for the interplay of action and reflection are 
ensured. Praxis means that curricula are not studied in some 
kind of artificial isolation but that ideas, skills and insights 
learned in a classroom are tested and experienced in real life. 
Essential to praxis is the opportunity to reflect on experience. 


3.9 Illustrations from Curricular Subjects 


Following illustrations explain that experiential learning method 
can be used across the curriculum. 


3.9.1 Science 


Students in their day to day life do a number of activities where 
sound is produced. For example, students play musical 
instruments of different types. Some of them might have played 
the highest and lowest note of a particular instrument. Students 
might think of how the sounds of different pitches and loudness 
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are produced in each instrument. In order to understand and 
find answer to their observations, students may do concrete 
activities of the type given below. 

Activity 1: Take an empty coca cola/pepsi bottle made of 
glass. Blow across the top of the bottle. Does it make a sound? 
Add some water to the bottle and try again. Add more water and 
try again. In what way does the pitch change as you add more 
water? 

Activity 2: Take an empty can. Run a string through a small 
hole in the can. You may also use a strong cardboard box. Tie a 
button at the end of the string to prevent it from coming out 
through the hole. Rub rosin on the string to make the string 
rough. You may use some other material also. Sit on a chair and 
hold the box between your feet. Grasp the free and of the string 
in your left hand. Run a match stick or iron nail up the string 
quickly and firmly. Does the pitch depend on the size of the box 
or something else? 

Students might observe that in the bansuri, air is set into 
vibration by the lips. The player opens and closes different holes 
on the wooden tube. The length of the tube is modified by opening 
and closing different holes and this changes the pitch. In the 
bottle activity also the pitch changes as more water is added. 
Students will form their own concepts and validate these against 
the existing theories. 


3.9.2 Mathematics 


Example 1 

Students might have experienced that many a times when they 
visit a ration shop, they find that sugar is out of stock or kerosene 
is out of stock. This situation can happen with all kinds of things 
— electronic goods, petroleum products, vehicles and so оп. 
Students may reflect as to why shops do not always have a full 
stock of goods and how stock planning can be done. As a group, 
they may also develop a model for stock keeping. This exercise 
would help them in starting their own business or vocation when 
they enter working life. For stock planning and control, they 
may first think about the factors necessary in planning. These 
can be (a) demand for the goods, (b) the value (cost) of goods 
kept in stock, (c) costs incurred in keeping the stock 
(d) economising the costs. 
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(a) Determining demand for the goods 


For some goods, the demand may vary from month to month 
but for some goods like electronic items, the demand may not 
vary on monthly or seasonal basis and can be assumed to be 
constant. With the assumption of constant demand, it is possible 
to drawn a graph of stock level against time. Let, the stock (no. 
of items) be S in the beginning at t = О. Since the demand is 
constant, the stock will be depleted Steadily, resulting in a straight 
line meeting the time axis at t,. The stock is zero at t, time and 
order is placed again for S items, The stock will finish at time t 


This way the cycle is repeated and you get a graph as shown 
here. 


Stock 
level 


T, T, T. T, Time 
Figure 3.4 


(where D is the total no. of items ordere 


Time between orders will be 1/n year. If four orders are placed 
in a year, then time between orders is 1/4 year or 3 months. 
(a) Value (cost) of goods kept in stock 

Suppose the value of an item 


d in one year) 


and the avera 
time is % Sx. gs Stock at any 


(b) Other costs in keeping the stock 
i) Order cost 
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Each time an order is placed, some expenditure is incurred 
in placing the order, transport and administrative works. If n 
orders are placed in a year and expenditure incurred each time 
is Rs.y then ordering cost per year is, 

Rs. ху = Dy/S (2) 

(taking from (1), п = D/S) 
ii) Loss of interest 

The money blocked in stock could have been invested 
elsewhere earning interest, say term deposit scheme. This loss 
of interest is also counted towards expenditure. If the rate of 
interest is z% p.a. and the average value of stock is Rs.1/2Sx, 
then the interest loss in 1 year would be Rs.1/2 Sx X z/100. (3) 


Adding (2) and (3), the total expenditure would be, 
C=Dy/S + Sxz/200 
Next, students may validate their model. 


Example 2 : 

A student wants to buy a bicycle. He goes to the shop and selects 
a bicycle of his choice. The cost of bicycle is Rs. 1800, but he 
has only Rs. 600 in hand. The shopkeeper offers hom a scheme – 
he can pay Rs. 600 now followed by two monthly instalments of 
Rs. 610 each. The student considers how much interest he has 
to pay and whether he should accept the offer or not. 


(a) Determining the interest charged under the scheme 


Price of bicycle = Rs. 1800 

Cash in hand = Rs. 600 

Balance amount to be paid - Rs. 1800 - Rs. 600 
= Rs. 1200 


This amount of Rs. 1200 has to be paid in two instalments 
with interest. 


Amount of each instalment -Rs. 610 

Amount to be paid in two instalments - Rs. 1220 

Interest to be paid SRS 20 (1) 

Principle amount for the first month = Rs. 1200 

Principle amount for the second month = Rs. 1200 - Rs. 610 
- Rs. 590 


Total principle amount = Rs. 1790 

Interest 2(1790 x rx 1)-::(100*x 12) ^ ^'" . б... (2) 
where r is the rate of interest. 

Equating (1) and (2), 
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(1790 x r x 1) + (100 x 12) = 20 
r = (20 x 100 x 12) + 1790 = 13.41% approximately. 


3.9.3 English 


Students can first do this activity. Read the passage through 
once. Then fill in the blanks with any word which best fits the 
blank. 


In the Kingdom of Fools 


In the kingdom of Fools, both the king and the minister were 
idiots. They did not want to run.........like other kings, so they....... to 


change night into day and day into night. They.........that everyone 
should be awake at. ....., and 


up. Anyone who............ would be punished with death. The king and 
the......were delighted......... 

guru and his......... arrived in the city. It was 

day time, but there was no......... about. Everyone was ........., nota 


3.10 Summary 


Experiential learning, as far as its central idea is concerned, is 
not totally new. But it suggests a renewed look at the way teaching 
and learning get organised in our classrooms. It suggests that 
the learner and not the teacher must occupy the centre stage of 
classroom activity. The approaches which engage students in 
interdisciplinary exploration, collaborative activity and field based 
opportunities for experiential learning, reflection and self- 
examination are used more and more by the teachers. 
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Concept Mapping 


4.1 Rationale 


In order to improve instructional methods carried out in the 
classroom and improve students’ learning, there have always 


concepts. Concept mapping can be used to develop a lesson, 
summarise a lesson and also to evaluate pupil learning, 

This chapter discusses the psychological basis of this Strategy, 
how concept mapping facilitates meaningful learning, steps 
involved and the use of concept maps with illustrations from 
different curricular subjects. The understanding of concept 
mapping as an instructional strategy will help teachers in using 
this strategy in the classroom for effective Curriculum transaction. 


4.1.1 Objectives 
After reading this chapter, you will be able to: 


e develop an understanding of concept Mapping as an effective 
instructional strategy which can be used to teach any subject. 

e develop an ability to draw concept maps and to make students 
develop concept maps on their own, 


4.2 Introduction 


Concept map is a device for representing the conceptual structure 
of a subject/discipline in a two-dimensional form which is 
analogous to a road map. A concept, as defined by Novak, is 
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regularity in objects or events designated by a specific label. 
Concept maps are diagrammatic representations which show 
meaningful relationships between concepts in the form of 
propositions. 

Propositions are two or more concept labels linked by words 
which provide information on relationships or describe 
connections between concepts. 

Concepts are generally isolated by circles and connected by 
lines. Lines are labeled with ‘lining words’ which describe how 
the connected concepts are related to each other. Two connected 
concepts make up a ‘prepositional linkage’ or a statement about 
how some piece of the world looks or works. 

Concepts are arranged hierarchically, i.e., the most general 
concept (superordinate) is found at the top of the map and lower 
concepts (subordinate) are less inclusive than higher ones. ‘Cross 
links’ are prepositional linkages that connect different segments 
of the concepts hierarchy. They may indicate syntheses of related 
concepts, a new interpretation of old ideas and some degree of 
creative thinking. 

Concept mapping is seen as а useful strategy for helping 
students learn about the structure of knowledge and the process 
of knowledge production. Learning about the nature and 
structure of knowledge helps students to understand how they 
learn. Knowledge about learning helps to show them how humans 
construct new knowledge. In contrast to students who learn by 
rote, students who employ meaningful learning are expected to 
retain knowledge over an extensive time span and find new 
related learning progressively easier. 

Concept maps use three types of knowledge: facts, concepts 
and generalisation. It is a learning strategy that was 
developed first as a research tool to represent learners prior 
relevant knowledge and later as a tool to enhance meaningful 
learning. 


4.3 Psychological Basis of Concept Mapping 

The use of concept maps as a teaching strategy was 
first developed by J.D.Novak of Cornell University in the early 
1980s. It was derived from Ausubel’s learning theory which 
places central emphasis on the influence of students’ prior 
knowledge on subsequent meaningful learning. According to 
Ausubel, 
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‘The most important single factor influencing learning is what the 
learner already knows. Meaningful learning results when a person 
consciously and explicitly ties new knowledge to relevant concepts 
they already possess. 


Ausubel suggests that when meaningful learning occurs, it 
produces a series of changes within our entire cognitive structure, 
modifying existing concepts and forming new linkages between 
concepts. This is how meaningful learning becomes lasting and 
powerful while rote learning is easily forgotten and not easily 
applied in new learning or problem solving situations. 

Taking additional ideas from Ausubel's theory that cognitive 
Structure is organised hierarchically and that most new learning 
occurs through derivative or correlative subsumption of new 
concept meaning under existing concept/propositional ideas, 
Novak developed the idea of hierarchical representation of 
concept/propositional frameworks called 'cognitive maps' or 
'concept maps' (Novak, 1979,1980,1981). 

Novak and Symington (1982), found that concept maps were 
not only a useful tool to represent changes in the knowledge 
structure of students over time, but also helped them to ‘learn 
how to learn'. They found that concept maps were useful 
representing knowledge in any discipline and aided in organising 
and understanding new subject matter. Concept mapping has 
become an important tool to help students learn to learn 
meaningfully and to help teachers become more effective 
teachers. Concept maps are useful in helping students to 
recognize and modify faulty knowledge structures (Novak and 
Gowin, 1989). 

4.4 How does Concept Марріп 

Learning? 

First, concepts are not isolated, but rather 
showing inter-relationships. Cross-links ar 
connections, which form а ‘web’ of reley: 
enhancing their anchorage and Stability 
They not only connect general concepts to Specific concepts, but 
also tend to connect different Sub-domains of conceptual 
structure. Linkages that are made only vertically would be likely 
to be forgotten than those that are also made laterally since 
vertical linkages are somewhat more specific instances of 
concepts whereas cross links relate together concepts in different 
domains of a concept. 


g Facilitate Meaningful 


connected together, 
€ particular powerful 
ant concepts, probably 
in cognitive structure. 


Concept Mapping 49 


Concept mapping demands clarity of meaning and integration 
of crucial details. The process of constructing a concept map 
requires one to think in multiple directions and to switch back 
and forth between different levels of abstraction. In attempting 
to identify the key and associated concepts of a particular topic 
or sub-topic, one will usually acquire a deeper understanding of 
the topic and clarification of any prior misconceptions. 


4.5 Steps Involved in Concept Mapping 


The steps followed in constructing the concept maps are as 
follows: 


(i) The students are given the material pertaining to the lesson/ 
unit and given instructions to read the material and select 
the key concepts. The concepts are listed on the blackboard 
as they are identified. Discussion is held with the students 
as to which concept is more important and most inclusive in 
the lesson/unit. 

(ii) The most inclusive or superordinate concept is placed at the 
top. The most general and inclusive concepts are listed next, 
working through the first list until all concepts are rank 
ordered. 

(iii) Students are asked to help in choosing good linking words 
to form the propositions shown by the lines on the map. 

(iv) Cross links between concepts in one section of the map and 
concepts in another part of the concept tree are made with 
the help of students. The concepts are either circles or put 
in small boxes. 

(v) Maps are reconstructed if they have poor symmetry or are 
poorly clustered. 


Since concept mapping is a relatively new strategy, initially 
teachers must provide guidance to the students for developing 
their concept maps. The teachers may draw concept maps on 
the black board with the help of students. Thereafter, students 
may draw concept maps on their own. The concept maps may 
be evaluated by students themselves and also by the peers. 

For different learning segments, the superordinate — 
subordinate relationships of concepts will change (Ref. Figures 
4.2 and 4.3). Novak uses the analogy of a rubber sheet for this 
in which almost any concept on the map can be ‘lifted up’ to the 
superordinate positions, but still retains a meaningful 
prepositional relationship with the other concepts on the map. 
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Living Things 


determine $ 
he change found in 


Increased by aS 


Се 


Figure 4.3: Example (2) of a Concept Мар 
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One big advantage of using concept mapping is that it 
provides a visual image of the concepts under study in a tangible 
form that can be focused very easily. During the formulation 
process it consolidates a concrete and precise understanding of 
the meanings and inter relations of concepts, thus resulting in 
an active process of learning. 

Concept mapping helps students achieve high-quality and 
meaningful learning outcomes. As discussed earlier, meaningful 
learning implies that, as a result of instruction, individuals are 
able to relate new material to previously acquired learning. If 
connections with the earlier knowledge are missing, learners 


may regard the ideas they are taught as useless abstractions 
that only need to be memorised. 


As an example, learning that electricity flows through a circuit 
can be meaningful for children if they are able to see with 
the guidaance of a teacher that this idea applies to their 
previous understanding about how and where electricity is 
used. Children may have previously believed that electricity 
comes from the wall where an electric switch or outlet is 
located. When someone turns the switch on or plugs an 
appliance into the outlet, electricity flows to a lamp or an 
appliance. A teacher can facilitate learning by helping 
children understand that electricity indeed flows through the 
switch or comes out of the outlet, but also that there are 
continuous electric wires between the electric pole outside 
the house and the switch and between the switch and the 
appliance (Science for all children, 1998). 


4.5.1 Concept Mapping to Teach Curricular Subjects 


As stated earlier, educators have always been in search of more 
potential ways of instruction to help students learn effectively: 
In recent years, educators have Suggested various directions for 
the improvement of teaching and learning Beginning with 
demonstrations, enquiry, discovery method ind problem Н 
techniques, science educators have suggested constructivis™ 
in the classrooms as an interpretative process involving 
individual's constructions of meanings related to specific 
occurrences and phenomena. New constructions ie built 
учи os ү е prior knowledge and itis а pedagogic 
challenge for the teacher to focus o ; 

understanding. n students’ learning with 
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ELECTRICITY 


runs through goes to is controlled by 


makes 
to operate 


appliances Be Open 
switched circuit 
is is 
Complete Broken 
Path Path 


Figure 4.4: Concept Map of Electricity 


plug into 


Not be 
switched 


switched 


To learn, for example, science, from a constructivism 
philosophy implies direct experience with science as a process 
of knowledge generation in which prior knowledge is elaborated 
and changed on the basis of fresh meaning negotiated with peers 
and teacher. Concept mapping stimulates this process by making 
it explicit. It was considered as an ideal tool to see relationships 
between concepts and to develop an enquiring mind and other 
process skills in students. 

In order to develop the attitude and understanding of concepts 
teachers need to recognise the relation between the manners by 
which students initially experience and process information and 
their subsequent ability to retrieve and transfer that knowledge 
to novel situations (Minstrell, 1989). 

Teachers who view and present science as a list of terms 
rather than as a concept mapping process perpetuate science 
classroom learning environment which fosters negative attitudes 
and alienates most students. It is important for teachers to 
realise that - 

i) Concepts in many subjects like science and mathematics 
are interrelated and hierarchical. 

ii) Concepts can be developed from a variety of perspectives, as 
long as the relationships among concepts are accurate. 
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iii) Concept maps can be used to identify prior knowledge and 
misconceptions in both teachers and students. 

iv) Students’ explanation of the concept map reveals the 
difference between learning concepts and memorising terms. 

v) Individuals have different learning styles and interests. 

vi) Meaningful learning can be achieved by networks of 
information. 

vii) Students need to learn how to question and engage in 
meaningful learning. 


4.6 Use of Concept Maps 


In constructing concept maps, difficult concepts can be clarified 
and they can be arranged in a systematic order. Using concept 
maps in teaching helps teachers to be more aware of the key 
concepts and relationships among them. It helps in deciding 
what to include in a curricular unit or lesson plan. Taking time 
to identify concepts yields clarity about topics and helps to 
determine which topics are worth learning. Mapping concepts 
suggest specific objectives that teachers must plan for pupils. It 
also helps to seek the breadth and depth of a topic, see logic of 
relationships and choose proper activities and teaching aids. 
This understanding improves teachers’ planning and instruction. 

Since knowledge is vast, and most of the teachers have 
acquired it in pieces at different stages, there is a possibility of 
not seeing important connections between different ideas. AS 
an exercise, concept mapping provides an opportunity to express 
one’s understanding about various concepts and to show 
relationships with other similar and dissimilar 

There is evidence that concept maps can help teachers 
become more effective (Beyerkach and Smith, 1990: Hozetal, 
1990) and can serve as a heuristic for curriculum development 
(Starr and Krajicik, 1990). They are essential tools for planning 
and teaching and can help improve students’ concept 
constructions. 

Concept mapping is a more recent development that is widely 
used as a constructivist learning model. It has been used as ап 
advance organiser to focus pupils’ attention and guide them along 
to seeing the bigger picture and for use as a mental scaffolding 
for organising their thoughts and discoveries. 

Concept mapping can be used for several 
to generate ideas (brain storming); (b) to 


concepts. 


purposes like (a) 
design complex 
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structures ( long texts, hyper media, large web sites); (c) to 
communicate complex ideas; (d) to aid learning by explicitly 
integrating new and old learning; and (e) to assess understanding 
or diagnose misunderstanding of a concept. 

By assessing the concept maps developed by the students, 
the teacher can: 


i) gain insight into the way students view a concept or a topic; 

i) examine the valid understandings and misconceptions 
students hold; and 

iii) assess the structural complexity of the relationships students 
depict. 

Apart from assessing the students' understanding of 
concepts, the teachers can also use concept maps to organise 
their ideas in preparation for instruction, as a graphic organiser 
during class and as a way to encourage students to reflect on 
their own knowledge and to work together and share their 
understanding in collaborative group settings. 

Concept maps can also be used for pupil evaluations. They 
may be used as formative and summative evaluation tools to 
see whether pupils have understood the concepts, relationships 
between concepts and the topic as a whole. 

Besides the cognitive abilities that have been stated, concept 
maps are not the only ways to represent meanings. Flow charts 
are often used to represent sequences of activities. Organisational 
charts, cycles such as water cycle in science, semantic networks 
and predictability trees that are used in some psychological and 
linguistic writings are some sort of maps. But they are not based 
on the theory of learning and theory of knowledge that underlie 
the concept mapping strategies and their application to 
education. 

Concept mapping done in groups also develops certain social 
skills, and values like tolerance, respect for others' views, group 
Spirit, cooperation, discussion abilities, open mindedness and 


so on. 


4.6.1 Illustrations From Different Curricular Subjects 
The illustrations given in this section suggest that concept 
mapping as a transactional strategy can be used across the 
curriculum. 

Science: Concept mapping has been increasingly used by science 
educators and teachers. 
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Example 1 : Concept map depicting the relationship of atomic 
number with valence electrons and significance in the Periodic 


Table. 
Number of protons 
helps in building 


Valance 
Electronic 
configuration 


electrons gives 


information about 


relate to 


Group and period in 
the periodic table 


Abilities to be developed 


relate to 


e Seeing relationships, thereby developing analytical thinking 
skills. 


e Deductive reasoning ability. 


Example 2 : Concept map showing the role of valence electrons 


in hemia bonds and also their significance in the Periodic 
Table. 


Groups 
in the their number 

periodic | is same in the 
tabie 


Valence 


participate 
Electron 


Chemical 
bonding 


their number decides 


The nature of 
chemical bond 


through transfer of : 
electrons through sharing of 


electrons 
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Example 3 : Concept map showing what a chemical equation 


represents and informs about. 
Physical states of 
reactants and products 


Informs about 


about the quantities of 
substances reacting and 
produced 


Chemical 
reaction 


Chemical 
equations 
Informs|about 


Evergy changes 
taking place 


is always written 
In the form of 


some times 


in a balanced form 


Abilities developed 
e Forming relationships develops analytical thinking. 


English 

Example 4 : Teaching Vocabulary 

Given below are some adjectives which can combine with 
amount. Divide them into two groups, small and large and fill in 
the bubbles. You can look up a dictionary if you do not know the 
meaning of some words. 


Minuscule, gigantic, overwhelming, minute, meager, 
excessive, insignificant, sizeable,tiring,considerable 
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(Adapted from English vocabulary in use by Michael McCarthy 
and Felicety O'Dell. CUP) 


Method : Individual work 


Ability developed: looking up a dictionary 
4.7 Summary 


Concept mapping as a tool of learning and assessment has proved 
to be an effective instructional strategy through several research 
studies and projects. Since success is evident in the significant 
and substantial gains in students’ achievement and concept 
attainment of students, teachers should attempt to use this as à 
part of their instructional methods in classroom teaching. The 
purpose behind the use of this strategy should be to provide 
Зр strategies to help students learn how to learn 
Teachers can develop activities of ) teach 
students through concept mapping eae eee, 
(i) Develop a concept map for teachi: pi as 
and use it in the classroom while ш E a 
(ii) Train your students to prepare their own j 
individually (on their own) and in groups 


Gii) Use concept mapping strategy at th ; ur 
lesson. € review stage of УО 


concept maps both 


(iv) Develop a concept map as a tool of assessment on any topic 
of your choice. 
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5 
Problem Solving 


5.1 Rationale 


Learning encompasses much more than simply acquiring 
information and developing an understanding of concepts. Higher 
levels of learning involve transfer and application of the knowledge 
and understanding to new situations. These higher levels of 
learning can be achieved through ‘problem solving’. The problem 
solving strategies give students opportunities to think rationally; 
understand intellectual processes and practise intellectual skills. 
Learning through problem solving is more meaningful, 
permanent and transferable compared to learning through 
expository methods. The problem solving method assumes that 
students are active participants in the construction of neW 
knowledge rather than passive receivers of knowledge through 
lectures, demonstrations, textbook reading or recitation. 

The problem-solving method has several advantages over 
expository methods. The active Participation and personal. 
involvement of the learner motivate students to learn and 
contribute to the feeling of self-worth. The process of problem 
solving requires students to identify and define a problem, select 
or design possible solutions, test trial solutions, evaluate the 
solutions and revise or redesign the steps, if required. The role 
of the teacher in problem solving is that of a guide and facilitator: 


Teachers must provide students with activities that develop thei” 
problem-solving skills. 


5.1.1 Objectives 

After studying this chapter, you will be able to: 

e understand the philosophical assumptions and psychological 
principles underlying problem-solving method. 

e identify thinking skills involved in problem solving. 

e describe the steps involved in problem solving. 

e design problem solving situations for students. 
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5.2 Philosophical Underpinning 

Problem solving strategies are rooted in John Dewey’s philosophy 
of pragmatism. In recent past, Piaget and Vygotsky presented 
the constructivist view of knowledge which also emphasizes 
problem solving strategies for construction of new knowledge. 
Constructivists believe that knowledge is always the result of a 
constructivist activity and therefore cannot be transferred to a 
passive receiver. Problem solving strategies become important 
when role of the student changes from ‘knowledge acquisition’ 
to ‘knowledge construction’. 

As an exponent of pragmatism, J ohn Dewey maintained that 
philosophy must be described in terms of the problems with 
which it deals. These problems arise from the immediate 
environment of the individual, and philosophy has meaning and 
significance only when it helps to find solutions to these problems. 
By successful solution of these problems, human beings can 
adopt, change and create their environment. John Dewey stated, 
“It is not the business of the school to transport youth from ап 
environment of activity into one of cramped study of the records 
of other men’s learning but to transport them from an 
environment of relatively chance activities into one of activities 
selected with reference to guidance of learning”. 

It suggests that the role of the school is to replace chance 
activity by activities that lead to genuine knowledge and fruitful 
understanding. Activities should not be provided just to glorify 
the activities theeselves but these should be purposeful. The 
role of the teacher is to select, organise and direct experiences 
so that learners participating in the activities gain maximum 
knowledge and understanding. The teacher must provide 
students with such opportunities that help them in identifying 
and solving problems. The problems must be real and relevant 
to the students. 

Dewey's philosophy emphasises the importance of experience, 
experimentation and learning by doing. The importance of 
experience and past knowledge is that they help young learners 
in solving the problems that they now confront. Two things that 
can be expected to predominate in such a classroom are 
“conformity of a reflective atmosphere”, where students are 
engaged in thinking through problem solving and “continuity of 
a democratic atmosphere", required for development of the quality 
of human relationships. 
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The more recent philosophy of constructivism offers a viable 
alternative view of knowledge. Constructivists (Piaget, Vygotsky) 
believe that knowledge is subjective and learners construct 
knowledge in the social and cultural environment in which they 
are embedded. Learners are active participants in the 
construction of knowledge in individual ways. The instructional 
strategy based on this belief suggests that students should 
participate in experiences such as inquiry activities, discovery, 
problem solving, discussion with peers and teachers, collecting 
and interpreting information from different sources, expressing 
their understanding in diverse ways, applying and validating 
their understanding in new ways and so on. 

Constructivist philosophy also has two schools of thought - 
radical constructivism and social constructivism. Radical 
constructivists like Piaget believe that lear: 


ning involves meta- 
cognition, which reflects on one’s learning process, The nature 
of the learning task is crucial for learning to take place. Social 


constructivists (Vygotsky) maintain that knowledge must be 
viable, not only personally, but also in the social contexts in 
which the actions occur, Thus according to radical constructivists 
individuals construct knowledge on the basis of their prior 
knowledge and experiences whereas social constructivists believe 
that individuals construct knowledge through social interaction 


and by negotiating with others in particular social context. 
Constructivism provides а 


changes from 'knowledge acquisiti: 
and students work on independe 
problems. 


diving was sporadic till about 
gists worked in this area but 


^ 
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During 1980s and 1990s Piaget and Vygotsky's investigations 
into the thought processes involved in problem solving further 
strengthened researches in this area. Today problem solving is 
an area of much interest to psychologists and scientists. This 
section discusses how different psychological theories influenced 
the development of approaches to problem solving. 


5.3.1 Behaviorists' Point of View 
Stimulus-Response (5-Б) theorists and operant behavior analysts 
believed that problem solving is a kind of discrimination learning. 
They analysed problem solving in terms of chains of S-R 
associations and pointed out that some kind of hierarchical 
organisation of S-R chains is crucial in any adequate theory of 
verbal behavior. Gestalt psychologists such as Kohler (1925) and 
Wertheimer (1945) viewed problem solving as a matter of 
integrating previously learned responses. For them, true problem 
' Solving was insightful, that is, the organisation of responses 
occurred relatively suddenly and this organisation was both 
enduring and could be generalised, but Gestalt psychology was 
silent about the structure of insightful organisation. 
Behaviorist theories of problem solving were not accepted by 
researchers as these did not provide adequate account of the 
complex behavior involved in problem solving. Behaviorists made 
no efforts to decode or understand what happens between 
stimulus and response, that is, 'mediating responses' or anything 
intervening between stimulus and response. However, these 
theories pointed towards two important factors involved in 
Problem solving—first, the hierarchical organisation of S-R 
contingencies and second, the role of previous learning in 


Problem solving. 


5.3.2 Information Processing Theory 

Newell, Simon and Shaw (1958) introduced a new theory of 
Problem solving based on concepts of information processing 
апа computer programming. They believed that humans process 
information in exactly the same way аз computers do and 
Considered this processing of information as the influencing step 
between i d outputs. 

Pie enne dec ed theory states that similar to а 
computer program where the postulated details of a precise set 
of mechanisms are described in a formal programming language 
to account for the observed behavior, the problem solving process 
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Processing of 


Inputs —————__» ————> Output 


information 


Figure 5.1 


consists of what human subjects do in writing/orally /in action 
under experimental conditions while solving problems and these 
written/oral activities /action are hierarchically and sequentially 
organised as in a computer program. 

This theory spawned a number of studies in the area of 
problem solving. The more recent model of information processing 
emphasises the role of memory in information processing and 
states that humans construct symbolic representations of the 
world through information processing. Memory consists of three 


parts: the short-term memory (sensory buffer), the working 
memory and the long-term memory. 


Short-term Working Long-term 
| memo memory 
(Meta oa (content, 
processes) knowledge) 
- Planning - Metaco- 
- Monitoring gnition 
- Evaluation - Knowledge 
- Mental - Real world 
representation knowledge 


US Pe т, тт Ott 


Figure 5.2: Structure of memory (Source: Muijs Daniel and 
Reynolds David, 2001) 
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Thinking takes place in the working memory phase. Working 
memory receives its content from the short-term memory and 
long-term memory but has a limited capacity for storing 
information. Working memory contains the information that is 
actively being used at any point of time. : 

Long-term memory consists of nodes which represent chunks 
in memory and the neural network which represent connections 
between these chunks or nodes. These nodes can be equated 
with concepts and links with meaningful associations between 
concepts. Together these form schemata or cognitive maps. 
Activating one item of the cluster is likely to activate all of them, 
that is, by recalling one concept, all related concepts can be 
recalled. This theory describes the processing of information at 
the symbolic level. It does not consider analysis at neurological 


level. 


5.3.3 Gagne's Conditions for Problem Solving 

Gagne's conditions of problem solving suggest a guided discovery 
method of problem solving. Gagne examined the conditions which 
may bring about the problem solving behavior. Some of these 
conditions are external to the learner such as stimuli, verbal 
directions and instructions whereas some are internal to the 
learner such as processing of problem solving. To understand 
the processes of problem solving one must also understand the 


linkages between external and internal conditions. 


[сет conditions Internal conditions 


Stimuli (stimulates recall) Recall of subordinate rules 
Verbal directions 


(mak s distinctive 
with the Trobteit] Search and selection confronting) 


Instructions (Guide thinking, Combining subordinate rules 


provide model solution) MER TP TEN 


Verification 


Solution rule 


ot 
Figure 5.3: Linkage between external and internal 
conditions (Gagne 1965) 
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In external conditions, stimuli refers to the physical objects 
employed in solving a problem such as playing cards in card 
trick problem, matchsticks in matches pattern problem etc. 
Gagne believed that in problem solving, coding of these stimuli 
is required such as interpreting or reacting to numbers in a 
card trick problem or pattern and number of sticks in matches 
problem. 

In complex problem solving situations, the stimuli can be 
classes of objects, events or concepts. These factors stimulate 
the recall of subordinate rules. Verbal directions may help the 
learner in confronting the problem. For example, directions such 
as “notice the denominator of given fractions in the problem” or 
“notice the level of water in the beaker” or “look at spots on this 
card” may provide distinctive clues to the learners and help in 
distinguishing between relevant and irrelevant clues for problem 
solving. 

Directions are of some importance in bringing about problem 
solving but these do not convey or represent the content of the 
problem. Instructions as external conditions help in eliciting the 
mediating processes and stimulate recall of concepts, principles 
and strategies. Instructions are different from directions in that 
these represent or point towards content of problem solving 
whereas directions do not Tepresent the content of problem 


solving. Instructions point towards relevant features which are 
helpful in solving the problem. 


5.3.4 Piaget's Cognitive Model of Problem Solving 


stages of development. As they grow, their th = 
, i hange 
qualitatively; the tools with which they think ema M 
According to Piaget there are three main factors which bring 
about these qualitative changes in thinking. These аге 
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maturation, activity and social transmission. Maturation relates 
to the unfolding of biological changes that are genetically 
programmed into us at birth. As the level of maturation increases, 
the child’s ability to act on her/his environment increases. This 
enhanced activity alters children’s thought processes. When 
children act on their environment, they interact with other peers, 
teachers, parents etc. and learn from them. This learning through 
social transmission also depends on the learner's developmental 
stage. 

Piaget described the four stages of cognitive development as 
sensory-motor stage (0-2 years). pre-operational (2-7 years), 
concrete operational (7-12 years) and formal operational (124 
years). 

During the sensory-motor stage, children learn about the 
world through sensory information and action. In pre-operational 
stage, the child develops the ability to understand symbols. The 
child develops the ability to understand conservation but she/ 
he thinks only in one direction; thinking backwards or reversing 
the steps of a task is difficult for her/him. At the third stage, the 
concrete operational, the child develops a logical and systematic 
way of thinking but she/he is still tied to the physical reality. At 
this stage, children can solve problems related to classification, 
seri ility. 

Tbe iud bui cde operational, is not reached by all 
students. At this stage, the students recognise E a m 
actually-experienced situation is only one of several possible 
{ be able to generate а ag 
Soluti blem by thinking in a systematic way us 
везна нао a xd om of secondary stage must help 


students to get to the formal operational stage. 


5.8.5 Vygotsky's Social Constructivism and Problem 


Solving ky beli ed that, besides 
The Soviet psychologist, Lev Vygots a p 1 
vui toch dren's interactions with others through language 


Strongly influence their level of авас 
Vygotsky believed that опе can learn from a = atiti 
same age and of a higher age, and PX ac teachers, p 

i 's learning co ? 
cre prediis through scaffolding in the Zone of 
Proximal Development. The zone of proximal development refers 
to the gap between what a person is able to do alone and what 
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she/he can do with the help of someone more knowledgeable or 
skilled than herself or himself. Teachers can help bring the child's 
knowledge to a higher level by intervening in the Zone of Proximal 
Development by providing children's thoughts with scaffolds. 
These scaffolds are not needed once the learning process is 
complete. In problem solving situations Vygotsky sees teachers 
and peers as living representatives of the culture with whom the 
learners interact. Teachers are considered the means of transition 
of the knowledge of a particular culture. Thus, for Vygotsky, 
problem solving is a cooperative activity. 


5.4 Problem Solving as an Instructional Strategy 


Problem solving can be used to develop conceptual understanding 
and the ability to transfer and apply this understanding to new 
situations. It gives students opportunities to think rationally and 
to see relationships and disciplinary structures. Through this 
method students develop intellectual skills of thinking and learn 
how to learn. Thinking is the basic skill required in problem 
solving by which students make sense out of experiences. 
Problem solving requires the ability to identify and describe the 


n the possible solutions, test trial 


opportunities to solve these situations. 


5.4.1 Developing Thinking Skills A 


mong Students 
Bayer (1987) divides thinkin 


regulation and conscious 
udents in selecting the 
s. 
Metacognitive skills help students in anal i E. 
A ysing their strength 
and weaknesses. Metacognitive thinking can Bé developed with 
the help of specific activities and through cooperative group work. 
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Some of Һе strategies suggested by Schoenfeld (1987) for 
developing metacognitive thinking are discussed here. These can 
be tried out in the classroom to see the progress of students on 
self-regulation and self-monitoring processes and the effect on 
their problem solving strategies. 


(i) Assign specific activity to each student in the cooperative 
learning situation. Each student working in the group can 
be given cards containing a number of basic questions that 
may help them to think about their own thinking such as 
‘why have I selected this strategy?’ ‘what can be the other 
strategy?' 'is this strategy getting me anywhere?' and so on. 
This will help them to reflect upon their own actions and the 
strategies that they follow to solve the problems. These cards 
may be treated as ‘scaffolds’ and can be removed once 
students have internalised thinking. 
A group of students may work on a problem with the teacher 
as the moderator. Students would choose different strategies 
to solve the problem. Some of these may not turn out well 
and may not lead to the correct solution. The students must 
be encouraged to try till they reach the right solution. This 
may be followed by discussions where students reflect upon 
the strategies that they followed. This activity has been found 
to help self regulation. 
(iii) Students may be asked to solve a problem on the blackboard 
or wall board and also present the process and steps followed 
in problem solving. This leads to reflective thinking on what 
they have done and why they chose these strategies. 
(iv) Students may solve problem in cooperative learning situation. 


The strategies that students follow to solve a problem may 
be recorded through video. The unsuccessful or ineffective 
problem solving strategies selected by them may be shown 
on video. This can help them to understand what they were 

s upon them the importance of 


doing. This would also impres 
awareness of what one is doing. 
n problem solving include 


Cognitive thinking skills required 1 
ognitive thinking 5 © distinguishing between 


inductive and deductive reasoning, ; 
recognition and 


relevant and irrelevant information, 
analogical reasoning, generalisation 


Categorisation of problems, 1 
and evaluation etc. Тһеѕе skills help learners in identifying the 
Problems, planning possible solutions, test trial of solutions and 
evaluation of results. 


(i 
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Cognitive thinking skills can be taught directly as well as 
through teaching of different curricular subjects. A number of 
programmes aimed at the teaching of thinking skill have been 
developed and tried out. One such intervention programme based 
on Piagetian and Vygotskian thinking was tried for teaching 
specific concepts in science. 

This programme called Cognitive Acceleration in Science 
Education (CASE) was developed by Adey and Shayer in 1994 
in О.К. The programme aims at bringing students upto the formal 
operational thinking stage by providing interventions in the 'Zone 
of Proximal Development'. The programme is subject-specific, 
containing specific concepts in each lesson. The project contains 


52 lessons. The intervention programme has the following 
characteristic features. 


(i) The teacher sets the problem in context using vocabulary 
familiar to the students and explaining the terms used in 
the problem. 

(ii) In the next step the teacher introduces the situation of 
cognitive conflict. That is, the teacher provides such 
experiences to students which contradict their prior 
knowledge or understanding. Students feel that their existing 
knowledge is not sufficient to explain these experiences and 


they feel the need to construct new knowledge. This can lead 
to the students moving towards their zone of proxim 
development. 


(iii) Students then move on to the construction Zone activity. Here: 
students go beyond their current level of understanding an 


competencies. Teachers can help students to build up higher 
level reasoning patterns Step by Step. 
(iv) Students need to reflect con 
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their new knowledge and р 


The results of CASE e 
positive. The lessons use 
student-teacher and st: 


revious knowledge. 


хрегітепі are reported to be highly 
d in this experiment involved a lot © 
udent-student interaction. With the 
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success of the CASE project, Cognitive Acceleration in 
Mathematics (CAME) project has also been developed in U.K. 
You may try these strategies with your students in your school 
context using your curriculum and, observe and monitor the 
progress of students on ‘problem solving skills’. 


5.4.2 Steps in Problem Solving 

Problem solving method using cognitive and metacognitive skills 
has four main steps. All these steps require cognitive and meta- 
cognitive thinking skills. 


Step I Step П 


Identifying the 
Problem 
Problem solving 
Step IV 
iis acini с сона 
the solution р р 


Figure 5.4 


Planning the Process 
to solve the problem 


Step Ш 


Step I: Identifying the problem 
to find out what exactly is the 


First solving is 
Wurde oor sacram must understand the problem 
and define it. To teach this step а problem pun mesh 
to the students and they are asked to disentangle relevant 
information from irrelevant information. Next, the students will 
represent the problem using the relevant information. A problem 
statement may also be given to the students asking them to 
ë 

аста a problem statement, students must 
ütidérsterid te fall meaning of all the sentences, that is, the 
meaning of all the words. logical structure of sentences and the 
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propositions used. Once the students understand all the 
sentences, words and propositions, they may be asked to redefine 
the whole problem. They may further be asked to categorise 
problems into different problem types. 

To teach problem identification skills to students, problems 
that are new and meaningful to the students may be selected. 
The problems must be related to students’ existing knowledge 
and must use familiar real life contexts. The selected problem 
must require students to transform methods of thinking and 


working and this must also help them to develop understanding 
of new concepts. 


Step П: Planning and designing the method of problem 
solving 

When the problem has been under 

next step is to plan and desi 

The process of problem s 

analogical approach. In he 


to explain as to why they Һау 
and how each step will be Sol 
Research shows that 
each step in their problem 
than students who were 
After selecting the right 


students who were asked to explain 
Solving process were more successful 
not asked to do this (Gagne, 1965). 


Strategy, students should be able to 
choose the right algorithms for each part of the problem 


An algorithm is the procedure, usy 
followed step by step such 
Heuristics explain the ste 


ally subject specific, to be 
aS computations in mathematics: 
Ps in problem solving and algorithms 
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the results, they will not develop real understanding of the 
problem. The systematic planning and explaining of each step 
will help students in developing ‘problem solving process skills’. 


Steps III : Executing the plan 

After planning various steps, the next step is to execute these 
steps. The executions of plan may require collecting data, 
organising data, analysing data, interpretation, drawing 
generalisation and conclusions etc. The process skills in 
execution of the plan may be classified broadly as follows: 
Collection of data : The process of data collection may require 
observing, measurin£g, experimentation, getting responses on 
questionnaires, tests, interviewing etc. 

Organisation of data : Once the data has been collected, it must 


be organised so that it becomes meaningful and communicative. 
isation of data are classifying, 


and graphing etc. 
Analysis of data : The organised data is then analysed using 
o that predictions, 


appropriate statistical techniques S 
Beneralisations and conclusions could be drawn. 
Building solution ideas : The idea building process requires 
inferring, interpretation, decision-making, generalisation and 


explaining . 


Step IV : Evaluating the solution 

The fourth step in problem solving is the evaluation of the 
Solution. In some cases, just checking the answer may give 
Students some idea whether the solution is correct it not. For 


example, if the answer, when calculating speed of a bicycle, is 
mistake in the solution. 


200 kms per hour, this indicates some 
Either the algorithms chosen are not correct or the heuristics 
are not correct. Estima’ elp to check the 
correctness of the answer. Also, 

itself which could give some clue about the answer, they can 
Check against it. Students need to check for all evidence and 


data that could contradict or confirm their answer. 
the problem solution is to apply 


Other method of evaluating х 
the solution to a new situation, that is, application of the answer 
May give some idea about the correctness and validity of the 
solution, Predicting, deriving operational definitions etc. may also 
help students in evaluating their answers or solutions. 
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5.5 Illustrations of Problem Solving 


The examples given in this section illustrate the use of problem 
solving method in teaching different subjects across the 
curriculum. 


5.5.1 Science and Technology 


Problem solving method in science and technology can be used 


to develop the following problem solving skills/ behaviours among 
students. 


- Curiosity and interest about environment/natural 
phenomenon. 


- Observational skills 
- Enquiry skills 
Identification of problems arising out of their environment 
- Formulating hypothesis 
- Testing hypothesis 
- Conducting reliable experiments 
- Revising ways to measure and gather data 
- Draw conclusions and generalisation from data 
- Reasoning ability 
- Inducto-deductive thinking skills 
Evaluation and judgmental abilities 
Use of reliable Sources of information 


Example 1 The problem of 'how air gets heated’ may be used to 

develop the concept of ‘radiant energy’ among students. The steps 

in problem solving ‘could be as follows: 

(0 Stating the problem- How doe ir 1 et 
р 5 the air in the atmosphere £ 

(i) Hypothesis - Students m 
air gets heated by the sun's heat. 

(iii) Experiments to test the hypothesis H Students must plan and 
design activities to test the hypothesis, Students may suggest 
and conduct activities ih here Y 


ay formulate the hypothesis that 
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Place a thermometer in each pan and record the temperature 
of the soil and water every five minutes. Students will observe 
that soil gets heated faster. Next place both these pans in a 
cooler place where there is no sunlight. Read and record 
temperature every five minutes. Students will observe that 
soil also cools faster. 

Activity III : At the beach, feel the warmth of the air over hot 
sand and its coolness over the cold water ofthe sea. Students 
may read and record the temperature by holding a 
thermometer in air above the hot sand and above the cooler 
water. Students can also make these observations near а 
river, pond, well etc. Students will observe that air over hot 
sand is much hotter compared to air above cooler water. 
ns: From observations in activities 1.1 
and Ш students may draw the following generalisations. 


e Sun warms objects such as hand, soil and water. 
e Land heats and cools faster than water. 
Energy from the sun passes through atmosphere just as 


it passes through the glass window pane. 
e Air is not heated by the sun or is only slightly heated, 


just like glass. 

(0) Drawing conclusion : Energy coming from sun is in the form 
of heat and light energy. Radiant heat is like light in that it 
can travel through the near-empty space between the sun 
and the earth. The heat recorded by a thermometer is due to 
the motion of molecules and results only when radiant energy 

is absorbed by a substance like soil, sand, rock and water. 

In air, the molecules are fewer and farther apart and the 
motion they can build up by absorbing radiant energy is 


therefore less. | 
(vi) Validity of the hypothesis : The hypothesis that sun warms 
air is incorrect. Air gets heated due to its contact with earth 
objects such as sand, soil, rocks etc. 
(vii) Application of radiant energy: 
Activity IV: Blacken one half of a 3x5 inches card and leave 
it in sunlight. What do you observe and how would you 
n? Students will notice that 


explain the observed phenomeno c i 
the blackened side which absorbs radiant energy is much 


warmer than the white side which reflects radiant energy. 
Try to find out which will be warmer during the day and at 


(iv) Drawing generalisatio 
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night - land or water. During the day, land will be warmer 
than water and during night, water will be warmer than 
land. Wind blows towards land during day and towards 
water during night. 
Example 2 : This example can be used to help students 
understand the principle of Archimedes and concept of ‘force of 
buoyancy’. 
Problem : Do all bodies in a given fluid experience same buoyant 
force? 
Hypothesis : Students may hypothesis that all bodies in a given 
fluid experience the same buoyant force. 
Experiments to test the hypothesis : Students may plan and 


design activities to test this hypothesis. Students may conduct 
activities of the following kind, 


Activity V: Take a Piece of stone and tie it to one end of a 
spring balance. Record the reading on the spring balance. 
Now dip this stone ina jar/ bucket containing water. Observe 
the reading on the spring balance as you slowly lower the 
Stone in water. Students will observe that the weight of stone 


as indicated on the Spring balance decreases as the stone 
is lowered in water b 


the stone gets fully i 
piece of stone, small 


Repeat this experi 
and wood block. 


Object | Wt. in air | Weight when lowered in water 
|. Stone 1 
|. Stone 2 1. 

Stone 3 

Iron piece/nail 

Glass slab T 


Wooden block 
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Activity VI : Take two empty tin boxes (say A and B) and fill 
these up with pebbles. Make box A heavier than box B. 
Now tie box A to a spring balance and record its weight. 
Then dip this in a jar filled with water. Keep the jar in a big 
tray to collect the displaced water. Students may record the 
weight of the tin box as it is lowered in water. Students will 
observe that the weight of the tin box decreases as it is 
lowered in the water but does not decrease further when it 
is completely immersed in water. Note down the volume of 
water before and after the tin box is completely immersed 
in it. Weigh the water displaced by the tin box and collected 
in tray, Students will observe that the decrease in weight of 
tin box when immersed in water is equivalent to the weight 
of water displaced. Repeat this experiment with box B and 
compare the decrease in weight of box when immersed in 
water with the weight of displaced water. 

Repeat Activity V taking alcohol/spirit/oil or any other liquid. 
Drawing Generalisations : Students would draw the following 
Beneralisations. 
es as it is lowered in 


a. The weight of an object (body) decreas 
water but once it is completely immersed in water, the weight 
of the body does not decrease further. 
b. The decrease in weight on dipping in 


bodies with different weight/mass. 
y infer that when a body is 


Drawing inferences : Students та 

immersed fully or partially in a fluid, its weight decreases. That 
hieans some force acts опер, (body) in the upward 
direction. This upward force exerted by the fluid (water in Activity 


V) is known as the Force of Buoyancy: 
dents may draw the conclusion that 


Drawing conclusions : Stu З : С 
when a body is immersed fully or partially in а fluid, it experiences 
an upward force that is equal to the weight of the fluid displaced 
by it. This is known as Archimedes’ Principle. 

Validit .< - The hypothesis that all bodies in a given 
y of ырс Р ncorrect. Students may 


uid experience same buoyant force is i Á 
be asked to restate the ‘Archimedes’ principle: “When a body is 


immersed fully or partially in 2 fluid, it experiences an upward 
force that is udi К; the weight of the fluid displace by it”. 

Applications of the Archimedes’ Principle: Archimedes’ Principle 
finds application in designing ships and submarines. 


water is different for 
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Lactometers, which are used to determine the purity of a sample 
of milk and hydrometers used for determining density of liquids 
are also based on this principle. Students may be asked to explain 
how these are based on Archimedes’ Principle. 


5.5.2 Mathematics 


Problem solving in mathematics can be used to develop the 
following abilities. 


Inductive and deductive thinking 
Analytical thinking 

Critical thinking 

Creative thinking 

Drawing generalisations 

Values of truthfulness and honesty 
Interest in mathematics 


Example 3 : This problem can be used to develop inductive- 
deductive thinking ability, to make generalisations and to 
introduce the concept of algebraic expressions and equations. 
Problem : Select three/four three-digit whole numbers (both odd 
and even) between 100 and 999. Reverse the digit of each number 
and find the difference between the ‘reversed’ number and the 
original number. Can you draw the generalisations and an 
algebraic expression for the observed pattern? 


Problem solution : The problem solving involves four main steps: 
e Investigation of particular cases 
e Finding a pattern 
e Generalising 
e Developing an algebraic expression. 
(i) Investigation of particular cases. 
Let the three digit number be 365 (odd number). Reversing 


digits gives number 563. The diffe i = 198= 
2x99 or22x9Q гепсе is (563-365) 


If the three digit number be 246 verse 
number will be 642, The diff. Mui пире, re 


erence i E =44x9 
aa 599 е is (642 246) = 396 


(ii) Finding patterns 
Odd numbers 
a) 365, (563-365) = 198 = 2 x 99 
b) 135, (531-135) = 396 = 4 x 99 


Р ; 
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с) 357, (753-375) = 396 = 4х99 
а) 159, (951-159) = 792 = 8х99 
Even numbers 

e) 246, (642-246) = 396 = 44 x 9 
f) 468, (864-468) = 396 = 44 x 9 
g) 268, (862-268) = 594 = 66 x 9 

(iii) Generalising 
e Difference formed from num 
divisible by 99 and 9. 

. * The difference is an even n 
(у) Developing an algebraic expression 
eee = (3 x 100) + (6 x 10) + 5. 

is can be represented as, 
100A + 10B + C where ABC is the three digit whole number 
between 100 and 999. 
E the difference between this number and the reversed number 

100A+10B+C- (100 C+10B+A) = 99 (А-С) 

umber and form the 


bers and their reverse is 


umber in all cases. 


Students may apply this to a two digit n 
chain 
63— — —27 63-36 = 27 
72-27 = 45 All divisible 
54-45 = 09 by 9 
81 45 90-09 = 81 
“Noga 81-18 = 63 
Similarly draw chain for three digit numbers 
123 —>198 321-123 - 198 
{ 891-198 = 693 — —] 
2974— 693 693-396 = 29 
792-297 = 495 
495 891 594-495 = 099 ES 
990-099 = 891 divisible by 
099 891-198 - 693 99 
693-396 = 297 
792-297 = 495 
594-495 = 099 
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The algebraic expression holds true for all three digit numbers. 
The algebraic expression for two digit number would be, 
10A+B where AB is the two digit number. 


Verifying the expression 


10A + В - (10 B + С) - 9 (A-B) 
(10 x 6 + 3) - (10 x 3 + 6) = 9 (6-3) 
63-36 = 9 (3) = 27 
(10 x 7 + 2-(10 x 2 + 7) = 9 (7-2) 
72-27 =9x5=45 
(10 x 5 + 4)-(10 x 4 + 5) = 9 (5-4) 
54-45 =9x1=09 


This way students can understand the significance of 
algebraic expressions and learn how these are arrived at. 
Example 4 
Problem : How many 
Pentagon ? A Hexag 
Problem solution ар 


diagonals does a quadrilateral have? A 
on ? A Polygon with n sides?, 

ain involves following steps. 

(i) Investigating particular cases 


The number of diagonals in a quadrilateral will be 2. 


X 


The number of diagonals in a pentagon will be 5. 


The number of diagonals in a hexagon will be 9. 
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(ii) Finding patterns 


No of sides diagonals 
4 2- 4x¥ (4-3) 
5 5= 5х% (5-3) 

„8 9- бху (6-3) 

(iii) Generalisation: A figure with n sides will have n x % (n-3) 
diagonals. 

(iv) Verification of generalisation 
n=9, diagonals = 9 x 2 (9-3) = 9x3=27 
n=3 diagonals = 3 x % (3-3) = 0 3x0=0 


Example 5 : This example can be used to teach Arithmetic 


Progression (A.P.) 
3 oblem: What is the sum of the fir 
у generalisation find out the sum of n n 


Problem solution : Some students may star 


DM others may work some pattern such as 1+100=101, 
*99-101, 3498-101 and so on. There will be 50 pairs of 101 
0. To arrive at the generalised 


n giving required sum of 505 
ormula, students may do the follo 


l. Investigate particular cases: 
Activity VII : Complete the pyramid taking 4 note books as 
base. To complete the pyramid students would require 10 


books. Sum of numbers 1,2,3,4 is 10. 


st hundred natural numbers? 
atural numbers. 


tadding 1+2+3+— 


wing activities. 


ree and five note books 


ramid with th 
6 and 15 note books 


Similarly complete ру 
ould require 


as base. Students W 

respectively to complete the pyramids. 

Numbers Sum 

1,2,3 6 

1:20:94. 10 
15 


1,2,3,4,5 
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Ask students to work out the pattern. 


Activity VIII : Arrange squares taking 6 boxes as base and one as 
top as show nbelow. 


A 


B С 
Sum of series 1+2+3+4+5+6 would be, 
area of right triangle ABC+ 6/2 
0 x 6x6 + 6/2= 18+3=21 
Similarly, what would be the sum of 1,2,3,4 
The sum of 1,2,3 п number would be, 
S,=(1/2) x nx n+(n/2) = (n/2) (n+1) 
Recognising pattern : 


n numbers? 


S,=1 Ses 

5,= 1+2 = З 5, /2 = 3/2 

S,= 1+2+3 = 6 S,/3 = 6/3 =2 
S,= 1+2+3+4 = 10 5, /4 = 10/4 = 5/2 
If, we make the common deno 


minator as 2, then pattern would 
be, 


2/2,3/2,4/2,5/2,6/2,7/2 
Drawing generalisation : The 
pattern can be 

S, /n = (n+1) /2 or S, 2 n [ (n«1)/2] 
Similarly work out generalisation 
1,3,5,7—— — —— n. 
Students will arrive at the 
d], 


where a is the first number and d i 
consecutive numbers of a series, 


and so on. 
generalisation on the basis of this 


for series 2,4,6————n and 
general formula S,=n/2 [2a + (n-1) 


S the difference between tw 
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Verification of formula : Students would verify the formula for 
different series and sequences such as, 

For2+4+6+8, 

S„= 4/2 [2 x 2 + (4-1)2] 

= 2 [4 + 6] = 20 

For 1+34+5+7, 

S,- 4/2 [2 x 1 + (4-1) 2] 

-4/2[2 +3 x 2] 

= 4/2 [2+ 6] = 2 x 8 -16 
Application : Encourage students to cons 
to А.Р such аз: 
(i) Find x such that 2,x and 14 are in AP 
far Find y such at 3,y and 11 are m A 
iii) Find 3 such at 20,2, 40 are in А. А " 
(iv) Arrive at the general rule that arithmetic mean between twi 

numbers a and b is (a+b)/2. 
5.5.3 Languages : In language teac 
be used to develop abilities such as: 
* Analytical thinking 
Critical thinking 
Hypothetical-deductive thinking 
Creative thinking 
Cooperative attitude 
Social competence 
Emotional competence 
Creative writing 
Decision making 
Reflective thinking 
Problem solving also 
Comprehension, speaking ап! 


truct problems related 


hing, problem solving can 


develops skils of reading, 


d writing. 


Е ты. is gi dents are 
Problem: A detective story without enang 4 Үлү. ‘suggest 
required to solve the mystery given in the story 

the ending. 

Method: Divide the class int 


9 me up With 5 
са заи euet giving reasons. Different groups 


©ап then discuss their solution? in the whole class. 


5 groups and ask each group 
deed their own solutions. They 
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Example 7 


Problem : A study is given where a criminal trial is discussed. 
Students are required to give re-verdict of the jury. 

Method : The class is divided into four or five groups. Each 
member of the group reads the story and then the group writes 
the re-verdict of the jury. Next, different groups present their re- 
verdict of jury before the whole class. 

Example 8 


Problem : Take a passage from the text book or supplementary 
reading book. In the passage delete 6" or 7 word from the text. 


Ask the students to fill up the appropriate words so that the 
passage becomes meaningful. 


Method : This problem is to be solved by each individual. The 
students would then present in the class their completed 
passages. In evaluating the corrected passages, acceptable word 

method may be used instead of exact word method. А 
Example 9 


Problem : Reports from four newspapers оп а controversial issue 

such as ‘Freedom of Press’ or ‘Role of Private Sector in Education 

are provided to the students. Ask the students to read the reports 

and give their judgment as to: 

(i) Which newspaper has the mos 
least biased ? Give instances. 


(ii) Which newspaper has the most facts? Enumerate the facts 
in each paper. 


5.5.4 Social Sciences : In Social sciences, problem solving 
method can be used to develop abilities such as: 

Analytical thinking 

Critical thinking 

Relating cause and effect 


Rationalising and reasoning ability 
Social values 


Judgmental ability 
Example 10 


t objective reporting and is 


Problem : Why did the revolt of 1857 fail? 


Problem solution requires analysing various events of the 1857 
revolt. The class may be divided into 4 or 5 groups. Each grouP 
will analyse the total situation and relate cause and effect. Тре 
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students may work on aspects such as: 

ы What was the role of the common man in that revolt? Was 
public participation effective or not?. 

- How was the revolt carried out? What kind of weapons were 
used? Were the rebels united? 

- How did the Britishers tackle the wh 
their strategy? 

When each group has 
analysed the total situation 
may present their solutions 
Example 11: 
Problem : How did Mahatma Gandhi in 
Britishers to leave India without violence? 
Problem solution : Again the teacher may divide the class into 4 
or 5 groups. Each group would read about the freedom struggle 
and Mahatma Gandhiji's role in it. The students may focus on 
points such as : 
- Civil disobedience movement, 1920 
- Quit India movement, 1942 

Non-cooperation movement, 1920 


Students would analyse how these 
how public participation was sought, the important events of 
these movements etc. Each grouP would then present their 
Solution before the whole class. Discussion would help students 
to reflect upon their own solutions. 


ole situation? What was 


worked on different dimensions, 
and prepared their solution, they 
before the whole class. 


fluence and force the 


movements were initiated, 


5.6 Summary 
Problem solving method has a long history and its philosophy is 
rooted in John Dewey's philosophy of Pragmatism. The recent 
Constructivist philosophy proposed by Piaget and Vygotsky also 
Supports problem solving 16 od. The psychological view of 
Problem solving is different in behaviorist and constructivist 
theories, In behaviorist theory: learner is a passive, extrinsically 
motivated individual whereas in constructivism, learner is an 
active, intrinsically and sociall motivated person with support 
Y adult wledgeable person. i 
Different mos cf theories such as n eps 
Processing theo Gagne’s conditions of learning, jagets 
Cognitive model д а vygotsky's social constructivism ier] 
ferent processes of problem solving by humans. Rece 
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cognitive theories state that problem solving involves meta- 
cognitive and cognitive abilities. Thinking abilities are central to 
the process of problem solving. 

Problem solving involves four main steps: 


(i) Identifying the problem 

(ii) Planning the process to solve the problem 
(iii) Executing the planned process 

(iv) Evaluating the solution 


Higher levels of learning can be achieved through problem 
solving. These include reasoning ability, hypothetical, deductive 
and inductive thinking, judgmental ability, enquiry, observational 
Skills, values of honesty and cooperation. Problem solving method 
can be used across the curriculum in all the subjects such as 


Science and technology, mathematics, social sciences, language, 
arts, etc. 
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6 
Investigatory Approach 


6.1 Rationale 


Enquiry into the Phenomenon to understand the processes is 
one of the natural ways by which students construct new 
knowledge. The enquiring process in science begins with casual 
observations and is carried through inductive or deductive 
reasoning, hypothesising, hypotheses testing to end in generation 
of knowledge and so on. The processes in this endeavor such as 
observing, inferring, measuring, predicting and experimenting 
constitute the process of investigatory method. Teaching at 


6.1.1 Objectives 


After reading this chapter, you will be able to: 


$ develop ап understanding about the psychological ane 
philosophical bases of investigatory method; 
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. develop an ability to analyse a science lesson in terms of 
Scientific skills, processes, experiments and /or ideas; 

* plan science instruction for a given topic/activity at the 
Secondary level; 

* develop teachers' understanding of the relationships that exist 
between processes of science and of how children process 
Science; and 

. develop skills involved in an investigatory method and help 
plan investigatory projects with the help of processes of 
Science in the area of secondary science curriculum. 


6.2 The Philosophical and Psychological Bases 

Many innovative practices, including investigatory approach were 
developed early in the twentieth century through questioning of 
the individual, personal and social purposes of education and 
formalism of the traditional classroom where the cultivation of 
knowledge and character took place by recitation and rote 
learning within a narrowly constrained curriculum. The 
intellectual origins of the investigatory method were associated 
With child study and scientific movement and the educational 
Progressivists' stress on the experience of the learner in the 
€nvironment, development of the whole person. relevance of the 
Curriculum to sharpen skills and the need for flexibility In schoo's 


t emerged formalism in the classroom 
a hallenge to form: ) 
? как. E intellectual and physical 


апа reflected the increasing freedom of 
Movement offered to students in practical activities 
In order to understand the investigatory approach, one needs 
to know about the nature of learning and its dimensions. The 
Ollowing list of continuums about learning in science provided 
У Nott and Wellington(1993) suggest some interesting 
imensions to learning of science which helps in extending one’s 
Understanding of investigatory approach in science. 


m - generating from observations to 


° 

Pare gel pens s forming hypotheses and testing 
ч оаа euh Seq ontextualism - science interdependent 
> eka rss endent of cultu E mainly by process 
3 (does ee science as providing ideas which 


Instrumentalism vs realism 


Work versus a world independent of science perceptions. 


90 Constructivist Approaches to Teaching and Learning 


Each of the above continuums highlights key tenets of science. 
: It is important that one understands about these ideas and their 
influence in investigatory approach of teaching science. 

Investigatory approach not only involves understanding about 
the phenomena around us, but also reaching possible 
‘conclusions, exploring relationships and explanations between 
ideas and events. It includes the testing of ideas and the proposal 
of new theories and questions which are subject to change all 
the time since our ideas, skills and knowledge are developed 
through new research and evidence. It involves collaboration 
and cooperation between individuals and groups which should 
be a part of investigatory approach when applied to science 
instruction in schools. 

Learning starts with pupils interacting with their 
environment. In learning, the process is probably more important 
than the product. Piaget, a Swiss psychologist said that good 
teaching involves presenting pupils with situations in which they 
put their questions to nature, trying things out to see what 
happens, manipulating things and symbols, posing questions 
and seeking their own answers, comparing what they find опе 
time with what they find at another time and comparing their 


findings with findings of other children. Piaget's psychology ha$ 
provided a classification of mental processes in a hierarchy 
helping one become aware of children's mental development an 
thought patterns. 


An accumulated body of knowledge from the field of child 
psychology has revealed that ch 


nces co hild's 
intellectual skills, mmensurate with the c 
The four stages of cognitive d Р jaget 
are as follows : E evelopment described by Piag 


Sensory-motor stage (0 — 2 years) 
e This stage involves the c 


depend i 
The linguistic ability or Pendent on his parents. 
The child is not consci 
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* The chi T : 
и at this stage is only capable of seeing or perceiving 
° B " 
ES on the linguistic ability of the child, this stage is also 
` a pre-verbal stage. 
fae en the child reaches the age of 1-2 years, the ability of 
ntifying the objects around begins to bloom. 
is only the world 


Ы child believes that the entire world 
sent around him. 


Hr operational Stage (2 – 7 years) 
° ә stage involves the child from 2 y 
in Е structure of the child is better developed than 
As e previous stage i.e. the sensory motor stage. 
hs result, linguistic ability develops which was very poor 
Eie ally. The child begins with simple words and gradually 
Th speak small sentences. , 4 
i € child perceives, identifies and also symbolises them with 
certain name. 
° ieee he is able to изе an organised language. — 
bs ally he believes only in what he sees and slowly tries to 
AS ееп things better. 
H only accepts what he sees. à 
€ lacks the ability to coordinate different variables. The effect 
Ex of changing the variables also cannot be understood. 
е Two balls made out of equal quantity of clay are ena 
you of these balls is prolonged and made into a snake. ow, 
ih ask the pre-operational child, whether snake contains ae 
ЕУ or the ball, she may зау that snake contains more clay 
E Cause pre-operational child perceives that snake is bigger. 
5 c ample: Take equal quantity of water, say 500 ml in two vessels 
different diameters. Label these 28 (narrow) and B (Wide). 
ine level of water in vessel A wil pe higher compared to pe» 
Perational child perceives tha ay of water in vessel A is 
more than vessel B. Now empty and pour water from 
essel A to B. The child still perceives that water in vessel B is 
SS compared to water earlier contained in vessel A. 
by Зе idea of conservation and reversibility 18 not understood 


ег. 


ears to 7 years of age. 


e(7-11 years) 


Co 
Ncrete Operational Stag 
dren from 7 years 


This stage involves chil to 11 years of age. 


92 Constructivist Approaches to Teaching and Learning 


e As the name suggests, the cognitive structure becomes a 
little more concrete. As a result, the child is able to perform 
numerical operations like addition, subtraction etc. but with 
an elder's assistance. 

e The concepts of reversibility and conservation can be 
understood and also applied in various situations. 

e Theconcrete operational child bears the capacity of reasonin£ 
out on objects which are concrete. | 

e Here the child learns new concepts like seriation. Example: 
placing various objects in a serial order based on single 
criteria or multiple criteria (multiple seriation). 

The ability to identify also helps him to classify the given set 
of objects. Example: Apart from placing in an order, grouping Er 
these objects is also possible (classification). 


Formal Operational Stage (12 — 15 years) 


e This stage includes children from 12 years and above. E 
e The cognitive structure is very well developed and is als 
matured. 


e Reasoning out capacity leads to the capacity of arguin& 
debating and also questioning. 


e We cannot satisfy them just by telling. They believe only whe? 

they see with their eyes. ds 
Gradually the thinking ability, from being concrete, exten 
upto abstract thinking. Example: Based on the prese" 
situation, they can guess the future. f 
e The most prominent change at this stage is the emergence k 
logical abilities like: 

A. Deductive Thinking 

B. Inductive Thinking 

C. Reflective Thinking 


D. Inter-prepositional Thinking 


n 
The above summary of the cognitive development of childr? 
is admittedly, very brief, Providing a basis for the investigat? 


5 
approach of teaching. Teachers must provide to the learner 
such learning situations according to their level of develop?" d 
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It is se 

еше, i most of the laboratory work deals with th 

i ovis veni ош of the investigations аге structured if 

Уа, come d е from a laboratory experience is to Нах 

биту ринин, cture which includes organised DI 

investigato ed. The skills and the steps involved in fhe 
ry method are given in the following sections. j 


6.3 Ski 

has - Involved in the Investigatory Method 

ЧЕ ш ОКУ, їп а scientific investigation? What is the 
etween investigations and experimenting? Why is it 


So import 
portant to work in a systematic way? 
to confirm or disprove a 


A Р 
bris adii is an activity 
or to puce : investigation is an activity to verify what is known 
investigation ew skills. What is involved in carrying out an 
Context ТӨ is discussed in this section. This will provide the 
knowledge. analysing the scientific process and the skills, 
into ie Rey: attitudes needed. The investigation is divided 
Progress o enable one to explore the process as one 
Tabl es through the task. 
and NEL. 1 Per from Progression in Primary Science (Hollins 
amore dui Es 1990) is a list of the key process skills alongside 
out investi ed breakdown of what each might involve. Carrying 
and unde gations 15 a very important way of developing skills 
activities кын the scientific process. It is only by doing 
Constant]. at we understand the finer detail and the need to 
real кзн evaluate our ways of working. It also provides a very 
ext to develop our thinking and relate our previous 


owl 
edge to new experiences. 


Table 6.1 


t similarities and differences 


Obse 
rving T Looking closely а! 

ng and contrasting 
nd irregulariti 


онсе about... 


es 
type of questions 


Describing patterns 
| Ordering and sequencing events 


ions whilst working 
useful ones for 


Rais 

i 

ng questions | Raising questi 
turing questions into 


Restruc 
investigation . 
Defining testable questions 


S 
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Measuring 


— 


Selecting appropriate measuring techniques 
Recognising when to use estimating 

Using measuring devices with accuracy 
Recognising arbitrary nature of units " 
Recognising need to repeat and chec 
measurements { 
Recognising variability and reliability 0 
measurement 


Hypothesising 


Attempting to explain observations in terms 
of concepts or principles à 
Recognising the fact that there are sever 
possibilities to explain phenomena 

Applying knowledge already acquired f 
Using the explanation to make predictions 9 
| Something that can be observed or tested 


Planning 


Defining the problem d 
Identifying which variables are to be controlle t 
Identifying the independent and depende? 
variable р be 
Considering how observations made will 
used to solve problems 

Selecting appropriate equipment, materials 


o 
Giving careful consideration to order 
working 


Interpreting 


лы methods of recording findings _ 


Eliciting what can be deduced from th? 
observations and measurements taken 
Recognising sets and subsets 

Making use of keys or taxonomies 
Appreciating the tentative nature 
conclusions 

Making generalisations 


Making and justifying inferences 
Making predictions based on patterns 


of 


Communicating 


Following verbal instructions 
Describing activity orally tell 
Using diagrams/drawings and writings t° 
about findings 

Following written and diagram™? 
instructions 


Using tables and graphs, models €t 
Tepresent information 


tic 


to 
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Selecting appropriate ways of presenting 
information 

Responding to a range of audiences, selecting 
appropriate methods of communication 
Listening to reports/ideas of others and 
responding to them 

Contributing to group discussion 

Using secondary sources to acquire 
information 

Using information technology as appropriate 


6.4 Steps Involved in the Investigatory Method 


The steps involved in the investigatory method are as given below: 
(0 Posing useful questions 
The teacher can provide his own topic for investigation or provide 
a suitable context for raising questions and investigating some 
of them. 
Harlen (2000) categorises questions into four types and this 
estions into investigations or 


кез a useful way to classify qu 
ose that just need an answer OF further observation ог 


discussion. Investigations cover а wide range of activities and 

heed not include experimenting alone. They could include all or 

Some of the following : 

~ research into current ideas using S 

modelling ideas 

Observing 

hypothesizing and experimenting to test ideas 

in The kind of questions posed will define the breadth of the 
Vestigation but not all questions lead to an investigation. 

rang what is meant by be pvious starting point pri 
ay give ri activities be 

made about testing. m ps5 and the decisions should 
etermine how one plans, carries out and evaluates the 

Xperiment. When the findings аге reported, it is necessary о 

Dclude these decisions and ideas in the report as it will determine 
Ow the reader views the findings and interprets the results. 

fu Planning an investigation 

aving raised a suitable question to inve 


t 
о find a way to do this to answer the ques 


econdary sources 


stigate, it is important 
tion posed. This is not 
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always easy. Many scientific investigations have been -— 
because the methodology chosen did not allow the question pose 
to be answered. The steps required to answer the question posed 
are hypothesising, predicting and planning. 

a) Hypothesising and predicting : Predicting and hypothesising 
are often linked together but they do have distinctive features. 
Predicting is saying what you think will happen as in, which 

be the best fabric for keeping our hands warm. In predicting 
this, we may also include a hypothesis, ie. a reason why We 
think so, based on previous knowledge, research and ехрепїепсе. 
Often people have ideas about why they have predicted wha 
they have, eventhough they do not articulate these. Hypothesising 
is very much about using previous knowledge, evidence an 
observations to formulate tentative theories about why things 
happen in the way they do. It is an important skill to develoP 
and helps us to make sense of our understanding of the worl 
as we transfer this knowledge from one situation to another. 

b) Planning : The next step is to plan and order our work so that 
we gather the information we need to answer the question posec- 
What kind of evidence do we need to Бе able to do this? First Wê 
may need to consult resources Such as books and collect together 


sociation for Science Education оге 
in Schools [Goldsworthy, 19981) lis 


th sample questions from the ргојеС 
to exemplify the kind of investigations and type of question to 
answered. 


ө Fair testing : These i 
exploring relations be 


e Which is the stron 


gest bag ? 
e Classifying and iden : 


F of 
tifying : Classifying is a processi 
ts or events into manage 
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e Pattern seeking : These investigations involve observing and 
recording natural phenomena ог carrying out surveys and 
then seeking patterns in the findings. For example: 

e Do dandelions in the shade have longer leaves than those 
in the light? 
Where do we find most snails? 

• Do people with longer legs jump higher? 

ә Exploring : Pupils either make careful observations of objects 
Or events, or make a series of observations of a natural 
phenomenon occurring over time. For example, 

How does frog-spawn develop over time? 
What happens when different liquids are added together ? 

* Investigating models : These are investigations that explore 
models. For example: 
* How does coolin 


g take place through insulating 


materials ? urini 
• Does the mass of a substance increase, OF decrease, d g 
co i i 
mbustion? ‚ These investigations 


* Making things or developing systems 

gs or developing SU 1 

are usually technological in nature, but have а high scientific 
Content. For example: 

* Can you find a way to design a pressure pad switch fora 

burglar alarm? 


° How can you m 
are a variety of ideas for 


bands? 
You can see from the list that there are а um 
Practica] activity in science. The emphasis n RR ВА е 
» making sure it is a fair test will place it arista : 
Category with strong links to investigating mo ES E er 
now to ask some key questions in order to m game ре 
at ме are comparing Ie with Hke апа ae one needs to 
an one variable at a time. The list of ques lowing 
aSk at this stage includes some or all o 


What do we need to measure? 

What shall we use to measure? 

What do we need to change? ed? 

What do we need to КОР ше 5 They оссиг? 
How will we measure the changes а 

How often will we measure? 

How will we record this data? 


ake a weighing machine out of elastic 
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e Shall we use a table or chart to record? 
e Ifso what will it look like? 


It is important in an investigation to remember that it "da 
involve you in changing something to test the effect ana 
measuring the change. List all the possible things that you coul 
change in your investigation. The factors that one could change 
are called independent variables and the variables on which you 


are testing the effect of changes that you have made are called 
dependent variables. For ex. 


fertilisers in different amou: 


temperature, water and h 
known as control variables. 


own observations and draw? 


point, and after attacking, questioning every view 
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a a жеш lead to other problems, other experiments 
pan ree new hypotheses. If new ideas/investigations 
ан 5^ i m the open ended experiments, the budding 
hum. ihe led and encouraged to solve more problems. 

‚ the laboratory work can be so organised that the 


students take active part with utmost capability i.e., this can 


be made student centered and student activated. 
ments is that there is no 


sos iii of open-ended experi 
dap Pa place, space or the branch of science concerned. 
findin a project which involves investigation, discovery and 

g out something which was not known to the student before. 


E the experiment: 

ови the experiment, th 

nike 1e/she is trying to find out and 
r important things that an investigator 


Es ua is the hypothesis? 
d at are the articles/equ 

(с) ев needed? 

(@) Ho at is the theory behind the experiment? 

w will the experiment nt to be 
performed has to progress 
view. Hence different parameters T€ 

analysed first. The choice of the m 

depending upon the variable quantities in 

suggested must conform to: 

- financial strength. and space-wise capacity and 
availability of resource personnel in the Institute, 

- ability of the performing age group, and 

i controls/restraints necessary to adhere to. 

Thus the method should be lucid and should yield reason 


r г 
esults with the use of average care. 


e investigator must know 
to answer what questions, 
must know are: 


ipment ‘extensive list and necessary 


volved. The method 


able 


© After conducting the experiment 9 
епу indicate the 


(а) How was the data collected? It should proP 
urement lies. It 


extent to which the uncertainty in the meas 
ered that it is better to err on the 


should always be rememb l 
side of making things too large instead of making them too 
small (e.g. meas e magnified image rather than 
diminished image of the object when it 1з inaccessible). It is 
also advisable to tabulate the data properly. 
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i nal/practical/industrial utility of the 
investigation? 


€ Review 


- at the formulating Stage? 

~ аё the hypothesis Stage? 

- at the experimenta] Stage? 
- atthe interpretation Stage? 


been Prepared for its quick review? 
been disseminated for criticism/ 
discussion? 


uld be noted and pondered 

urther Investigation /modification 

to benefit Others, [г the Xperiment is meant for 
€ users Should also be sought. 

S Or socia] Sciences, one must 

of Investigation) as well as 

Wledge that Tesults from investigation), 

Few investigations that can be tried 

а А 


growth of Microbes on a n; enl 
on into the hatching VEN hg piece of bri 
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Investigation int 

In igad o what happens wh 

пе into rate of ae Ө 

еы oes into nature of light. 

ism ion into cohesive and adhesive forces. 
gation into force of surface tension. 


(iv) Ho 

We d to record, analyse and interpret findings 

including iei several ways of collecting and recording data 

Depending u art, a prepared table or à computer spread sheet. 

the data Coca the kind of investigation, the ways of recording 
e to be planned. For example, to investigate upon 


the im 

may саи of leaves to the growth of a plant, the students 
with ree to design an experiment that include the plants 
and without leaves. The data may be recorded in 


the following manner. 


1* day | 2"* day 


d а recorded must yiel 
also be s between the factors th 
provi ТК с Seen апа presented in the form of a graph which 
be foll a comparison of the i 
owed by interpreting 
growth, which plant did not grow, 


factors under 
the results. For example, which 


fe 
rtilisr helped in the plant's 


whi 
ch plant took long time to grow and so оп. 


s Evaluation 

iiie ed may be гер 

the "e repeats itself. The more € 

Сат ры | the more sure one 

predi е drawn. At this pO 

expe ctions and hypotheses that 

CER Can the reasons be supporte 

du. Is there any need to €P ^. 

gro with more authority about which fertili 
wth? Itis necessary to raise que 


eated several times to see if the 


the results as 
d for the choice one 
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or adjustment of procedures and equipment as one went pens 
experimenting. Having gained some results and drawn 50 i 
conclusions it is important to evaluate the work, to decide ста 
how rigorous one's working and the findings were. This will help 
one to decide whether one should repeat the experiment or 
redesign the investigation before starting again. 


6.5 Illustrations 

Some of the illustrations 
approach can be used to te 
6.5.1 Science 


The examples discussed 
investigatory projects can be con 


experiments can also be open ended, different from the routine 
lab exercises. 


given below show that investigatory 
ach all the subjects across curriculum. 


Example 1 


Investigation into the soil 
Soil covers most of the land 
of mostly three ingredient 
composition of s 
facilitates shelte 
undergoes ch 
behaviour, 
The factors that affect soi 
geographical: environment — 
Strata — upper surface or i 
composition; gr: 


surface of the earth, It is made up 
5 - sand, clay and humus. The 
oil determines its texture and fertility. It 
r and vegetation, During a year cycle, it 
ange in chemical composition and physical 


l properties are: location — 
hill, river, sea, forest or habitat; 
nside surface; colour - chemical 
У ain size — vicinity of mines; extent of exposure — 
B rains, wind; presence of humidity; Organic and bio material 
ete, 


Material neededd 


UR met 
vehicle. Procedure - Und «wr Scale and a survey 


ertake a field visit toa place where only 
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hardness of soil varies (independent variable). Release the tennis 
ball from a height of one meter on a flat soil surface. Count the 
number of bounces it survives. Tabulate the observation. 


SL Type of soil Number of Bounces 
No. || | 
1. Agriculture field : 
2. Pathway А 
3. Near river к 
4. Near mine A 
5. Hill top à 
6. Household floor 
z. 5 
E Forest 
Questions 


How do you claim reproducibility of the result ? The ан Е 
different during different seasons. Why ? Why do үр 5 be 
lmheight? What do you expect with balls released DM P 
heights ? Which among the above are experimental groupe y 
Which is the control group ? What do you expect with E ge 
Other sizes and materials ? Why should the surface be flat a 
leveled ? 


Investigato ion : 

ry question : ' 
What does the property-the bounce-indicate? Should you restrict 
to only above seven samples ? 


Water retaining capacity 

Material — funnels with filter, 7 soil samples, 100 8 each iom 
above places, 1000 ml water, collecting and measuring jars, Stop 
Clock, 

Procedure : Pour 100 ml water on each sample m e eie or 
Stand for 5 minutes. Transfer these mixtures to di ae id 
funnels fitted with a filter. Collect the filtered ye à 
Measuring cylinders. Compare their volumes. (Fig. 6. 


Questions z 

Which sample retains water least? Which sample retains water 
most? Which sample becomes bright in colour? Which sample 
becomes dull on wetting? Why should you use same quantity of 
Water? What will happen if water from different sources is used? 
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60 4 
3 ' 
S vA 
8 о DE ast 
H 
n YR 
р ` 
u ` 
Ē 20+ ге 
© 
S 
-— - і 
РАВ! CT)! 
* name of the sample 
(Terminal set) 
* Arranged in the order of 
decrease in water retaining capacity 
Fig. 6.2 
3 
E u observation field 
Eier) Scale on X-axis has no 
gia meaning on such Fig. 6.3 
а graphs (why?) 


name of the sample 
Investigatory question 
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| Sand present 
woe FE 
in percent 
= 4 
T. Agriculture 
field 
2. | Pathway 
3. Near river 
4. | Hill top 
5. Near mine 
6. Household 
floor 
L7. | Forest _ 6 


i orted by 
What are the results of your investigations аз SUPP 


the table ? Write factful sentences like : 


Soil near river is sandy. 
Soil near mines is hard. . ter to soil. 
Water holding capacity is sect td ы present in 
PH of the sample is due to che 
the soil, ces (around) 
Try to collect vegetation/plants гони een type of soil 
Which was field of your study and d row? What plant was 
9 the most different types of plant 8 lants representing 
Common at all places? Name the typical pla 
Particular soil. 


Further investigations can be: 

To study pH of different soils. 

To study colour of different soils. 

To study density of different soils. 

To study smell from different soils. "né 

To study micro organisms in the к 8 

To study effect of heating on the a ME 

To study chemical composition А 

To study soil under a тісгоѕсоре. ттт 

To survey usage of the soil іп terms о 
Tesource. 


and as human 


Example 2 
late 
Investigation into reflection from a glass р 
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When light falls on the smooth 
a fraction of it is reflected back an 
the glass slab is thick, a part of i 
take ‘I’ to be the intensity 
(mathematically) from the conse 


plane surface of a glass re. 
d a fraction is transmitted. 1 
t may be absorbed also. If we 
of the incident light then 
rvation of energy, 

I-rlI +{1+а1 
or г+і+а= 1] 


where ‘r’ is the reflectance, ‘t 
the absorbance of the glass slab 


where ‘r approaches 1, we can Say that reflection is dominant. 
The surface responsible for this 


Phenomenon is called reflecting 
(or white) surface or mirror. If 't' is made to approach 1, the e 
is transparent. Thin films nicely show such a behaviour. 
however, 'a' tends to 1, the surfa 


is the transmittance and ‘a’ E 
used. If we create a situatio. 


е reflected tion of the 
object kept behind the surf: Tays give sensa 


Mage of the object), 


gn the experiment to test the validity of this 
However, bef; 


Мойны КЫР ic glass plate with respect to object. 
Colour a ackground on either side of glass plate. 
Prightness Sensitivity of the observer, 


AON 
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Since 
2. Запа Pie ner concerned with reflection, let us keep vari 
панири ийа: та for the whole set of experimentation ER 
NUN. Meus ight used as well as the brightness of the obj v 
of the gass ae left only with intensity of light on either ae 
e thin slags or as variant.To create such a situation, we place 
апе piat measuring 15 стх15 ст supported in а vertical 
fidus on diih e. Place a doll in front of it. Arrange two identical 
ved. Со side of the glass plate whose intensity can be 
леге шд е arrangement with a box and make a slit from 
ge of the doll after reflection can be viewed as shown 


in Figure 6.2. 


Figure 6.2 


Procedure 


pi through the slit when both bulbs are off, Record your 
mments. Light bulb A by passing 4 current and again record 
your observations. Repeat this procedure every time after 
increasing current through the bulb. Now answer the following 


questions : 
e What role does li 
e What happens 

increased? 
e Isthe location of bulb A significant in any way? If so, how ? 
e What do you expect to happen if only doll is lighted? Try to 
confirm your answer by placing the bulb in the place of the 
doll ? 


Set I 


ght from bulb A play? 
to the image when intensity of light is 
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ө Should you darken the covering box from inside ? 
Set II 


Keep the bulb A off and record your observations for successively 
increasing the intensity of light from bulb B. What is the 
difference in the two situations ? Draw as many conclusions as 
possible from the two sets of observations. 


Set III 
Keep bulb B lighted at some inte 
A after each observation success 
useful? Comment whether Set 
conclusions, 

Rate according to importan 
the basis of your observations. 


nsity and increase intensity of 
ively. In what respect is Set III 
III substantiates your earlier 


ce the following statements on 


о The brightness of the object is the dominant factor for 
reflection to, occur. 

e Intensity of light in the object side of the gl lays an 
important role. PANE IRR 


e Intensity of light on the other side should be negligible in 
с аа to intensity of light on the object side of the glass 
plate. 

e Reflectivity depends 
side of the glass pla 

Now should you draw 

experiment? Justify yo 


on relative inte 


^ nsity of the light on either 
e. 


final conclusion 
ur answer. 


Further investigations can be: 


Take a fixed intensi of li; 
either side of the "s 5 ane ection ques pi 


come across? Explain it on Pre ше i сееш yum 


or undertake further 


1 j 
nvestigatory Approach FS 


€ The bus driver puts off light in the bus while driving in the 


night. 
e Light from a vehicle coming towards you during night travel 
perturbs you most. 
e People prefer to paste a thin coloure 
the glass of their cars. 
s in still deep waters. 


You can view the reflection of object 
e Reflection is best observed with thin oil films on the surface 
of water. 
A little water on tar road serves as a good reflector. 
In hot sun, mirage phenomenon takes place. 
To avoid reflection, grounded glass is used. 
To avoid or facilitate reflection only one surface of glass is 
modified/treated with adhesives. 


6.5 English 
Example 3 


d transparent sheet to 


ujan which describes his earlier 


A reading passage on Raman 
life, 
Method: Divide the class into 3-4 groups and ask each group to 
find out a specific aspect of his life. for example. 

s early adulthood 


* One group could find out about hi 
ә Another group could find out about his days 8 


ip with Hardy. 
especially his relations ош aout his sickness lea ding 


e Still another group cou 
to death. 


Abilities to be developed 
l. Critical thinking 
2. Decision making 


3. Values 
Language ability * Reading and writin£ skills 
поне ау. For example 


Idioms relating to P 
e He's gota finger 


Get it off my chest 


e 
e Had to pay through 
e to her. 


Got to hand it 


i earnin 
10 Constructivist Approaches to Teaching and Learning 
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Method 


e Ask the children to collect 20 idioms relating to body sat 
e Look up the dictionary and find out the meaning of the idioms. 
e Then write a story using these idioms. 


This project could be an individual effort or a collaborative 
effort. 


Abilities to be developed: Creative thi 
Language skill: Writing 

Example 5 4 zi 
Reading passage : Kathmandu by Vikram Seth from Steps 
English (Class IX, NCERT, 2002). 


Method : An excellent passage for English across the curriculum. 
Get the children to find out about certain features of Kathmandu. 
* Geographical situation 

ә Description 
* Population 
e History 
LJ 
LJ 


nking 


Tourist interest 

Politics in Nepal 
Abilities to be developed: Analytical thinking 
Language skill : Reading and Writing, 
6.6 Summary 


teach science, social Science апа languages, 
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nvolves stating the question to 
e hypothesis, suggesting the 
ent and independent variables, 
the observations, analysing 
e conclusions. 


я The investigatory approach i 
е investigated, formulating th 
experiment, identifying the depend 
meg the experiment, recording 

e data, generalising and drawing th 
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Creative Writing 


7.1 Rationale 


One of the major objectives of secondary school curriculum is es 
develop creativity among pupils. That is, the individuals mu 
b 


€ creative in their approach to people, situations, problems 
and materials which hel 


and democratic Society. O 
creativity is creative wri 
Creative expression 


Creativity implies a fresh response, unique to the creator; it iS 
characterised by personal initiative 
thinking and doing according to s 


judged as an accurate expression 


Creative Writing 113 


motivation for creativity and for fostering creative expression, 
teachers need to understand creativity. Creative writing is the 
most useful method for developing creative expression as writing 


can have all the elements of creativity. 


7.1.1 Objectives 

After reading this chapter, 

(i) use creative writing as а 

(ii) understand the process О 
writing; 

(iii) identify steps to implement cr 
curricular subjects; and 

(iv) identify tasks of creative writing. 


7.2 Psychological Basis - Cognitive 
In creative writing content or thought с 
later. Creative writing strategy has bee 
‘Cognitive code methods of teaching 3 
method is helpful in developing the thought aspect of the 
language. It has two processes (i) reading and 
four skills of language, nam listening, speaking, E 
writing, the first two, th speaking are earn 
naturally from the environment 
are learnt as a result of formal teaching or 
a tool with which we think and 
our thought processes and thinking. 
Bruner (1975) suggests that the constant use of language 
over arid above the niere possessa 
Paor different in ат 
оеѕ і ne | 
аан moves language towards ‘con 
elaboration’. 


you will be able to: 


transactional strategy; 
f cognitive coding in creative 


eative writing in teaching of 


Coding 


rs; ‘and more particularly 
ds rather than talks and 
text free 


form. ‘Linguistic compe 
system; ‘Communicative 
of social situations. Bru 

competence’ the development of which is р 
and particularly by literacy: Its principal feature, as 
formal operations, is that it involves the prolong ri 
thought exclusively on linguistic representations, on prep 
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structures, accompanied by strategies of thought ca acai 
experience with objects and events and with ensem b. 6. 
propositions. It seems clear, what causes us to think is a п T С 
cognitive level in thinking which we may describe as Proposi 
i d Conclusion. 

es. ана сап be used to develop cognitive, ап 
and moral abilities among student. Some of the functions an ; 
activities that require creative writing ability are illustrated here: 


Table 7.1 
Functions | Activity EKANDE 
Cognitive 
Reporting Selectivity Annual report 
Planning Hypothesis and prediction Five-year plan 
Arguing Weighing evidence Public enquiry- 
Explaining Entering mind of reader judgment 
Persuading Sensing others’ attitudes Textbook 
Classifying Organising in categories Charity letter 
Flora 
Affective 
Reflecting Discovering self- Diary 
Empathising awareness Novel 
Entering the uniqueness of 
Setting others Fable 
Interacting with non- 
Coping human phenomena Poem 
Defining stance towards 
the human condition 
Moral 
Evaluating Appraising experience in Parable 
terms of a moral universe, 


7.3 Creative Writing as a Transactional Strategy 
at 
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е, used to transact the prescribed curriculum to achieve 

ү j€ С ives of the curriculum are referred to as 'transactional 
a egies and they are ‘content loaded’. The effectiveness or the ' 

р of this strategy for developing higher cognitive and 
ective abilities has been established by researchers. 


7.4 Organizing Teaching - Learning Process 
ede) creative expression seems to be an innate need of high 
kia students, it is not easy to teach. For effective creative 
A ng one must combine the natural impulse to express feelings 
words, an impulse most students already have, with 
considerable skill in manipulating words and images. Thus, the 


Seeve creative writing class is one in which a proper balance 
5 struck between freedom and discipline — the freedom to play 
discipline of literary 


with ideas and express deep feelings, and the 
craftsmanship and adequate and appropriate vocabulary, syntax 


and language constructs. 
7.5 Steps to Implement Creative Writing 


() Allow students to express freely 


Most of the students’ previous school € 
not encouraged them to express their pe 
In a genuine way. One may need to place at the 
year most of the emphasis on helping students 
to express their honest feelings. Spontaneous creativity flourishes 
Primarily in an atmosphere of trust and acceptance. Since 
Creative writing demands self-disclosure, students need to feel 
assured that they will not emselves to ridicule if 
others learn their inner thoughts. ole of the teacher is most 
important in creating the proper clima i 

Writing. The creative writing teacher functio 
advisory group member who facilitates crea. 


(i) Allow students to assess themselves 

The students will benefit from activities that encourage them to 
examine and talk about their own experiences and comparing 
their experiences with those of the other students and seeing 
their similarities. Comparative study of each individual's 
experiences with other students in the group will pave way for 


meeting similar incidents in future. 


xperiences have probably 
rsonal ideas and feelings 
beginning of the 
feel comfortable 


tive expression. 
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(iii) Offer good models of writing 

Self-expression alone is not creative writing, no matter how 
genuine it may be. Therefore, in addition to encouraging students 
to write about the writer's craft, one of the best ways to teach is 
through models of good writing. Anyone who is skilled as a writer 
is also an enthusiastic reader. Reading serves not only as a 
stimulus to the writer’s thoughts and imagination, but also aS 
an introduction to a variety of styles, to the use of literacy devices 
and to the approaches a writer can take. Hence, the study of 
literature is a logical component of the total creative writing 


Program. Identifying the choices made by other writers often 


motivates students to explore their own skill with various literary 
forms. 


(iv) Teach principles and patterns 


appropriate feedback 


e One student reads aloud his piece of creative writing. 
e Other students analyse the ideas expressed in this piece of 
writing. 
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e Ifthe author's message is different from what others perceive 
then author explains his intentions and ideas. ; 

e Other students provide constructive suggestions to improve 

the writing. 

If author’s message is well understood by other students 

then peers discuss whether the ideas provided are original 

and what kind of elaboration can make writing more 

interesting and meaningful etc. 


7.6 Tasks of Creative Writing 


opment of cognition in writing suggested 


Experiments on the devel 
used to develop creative writing ability 


five tasks which could be 
among students. 


Table 7.2 
Tasks Requiring Creative Writing Ability 


Reporting an event 


Reporting 

Instructing- Telling how to do something 

Suggesting Giving one’s point of view 

Argument For and against 

Classifying Organising information 
Reporting 


ау, the children could be 
tes and prepare а report 
n video. It could be 
d, described, and 


In connection with the school sports d 
asked as ‘outside’ reporters to make no 
in writing, which they could present o 
Suggested that the event should be introduce 
assessed. For example, a newspaper account of a school sports 
day could be shown to the children, read out and discussed. 
This type of training will encourage the students to become 
reporters, anchors and commentators in future life. 


Instructing : 
Live demonstrations to be organised in the presence of students, 


Say preparing tea/ice cream and from what they have seen, to 
Write for someone who does not know the process but wishes to 


carry it out. The process should be familiar to all writers from 


Such visual experiences. 
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Suggesting 


The task could be something similar to asking the children to 
write a letter of suggestion. For example, the head of the 
corresponding secondary school felt it was no longer possible 
for school children to use the library on his premises. Needless 
to say, this is not an arbitrary decision as it appeared to the 
children, but in writing to him they felt they had a real case to 
suggest for convincing him. 


Argument 


The topic could be something like 
thing?” It could be discussed, su 
offered. For example, 


“Is playtime a good or a bad 
ggested and a format can be 


ө Give a personal view on playtime. 


ө One paragraph for the 


‘good side’ (for) and one paragraph for 
the ‘bad side’ (against) 


e Summary and restatement 
Classifying _ 


The task chosen could be like, to ask the children to write the 
particulars of houses they live in, they have visited or have seen. 
It is suggested that they may present random information. In 
the discussion of the lesson, guidance about classification should 
be given on outside view of the house, entrance into drawing 
room, living rooms, internal ventilation etc, 


Students should be encouraged to do these tasks in all the 
curricular areas. They may select themes from science and 
technology, social sciences or languages. Generating new ideas, 


organising and expressing these ideas should be tried out by 
students with a number of di 


verse themes from different 
curricular areas. Teachers can su 


ggest a variety of activities 
which require students to write creatively. 
Focus on Writing (Ontario Minis 
suggests that works of synthesis 
creative writing ability. Following 
students in developing the creative 


try of Education, 1982, p.6) 
and translation also require 
writing activities may help 
writing ability. 
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Table 7.3 
Function Activity Example 

Translation | Envisages information | Describes an object; records 
Envisages in a form an experiment; writes labels; 
Represented in a form | records measurement; 
other than the original | describes an event from the 
picture showing it, describes 
and interprets graphical 
information; writes 
captions; writes out an 
interview; describes an 
Indian village from its 

model. 
Synthesis Uses original thought Writes poetry (haiku); 
designs and carries out an 


to solve a problem 
experiment; writes a story of 


a fictional event; writes in 
response to music or 
painting; rewrites an ending 
to story; writes what came 
before a story started. 


7.7 Illustrations: 


Example1 


APJ Abdul Kalam from Steps 
Textbook for Class IX (NCERT, 2002) 
Method: Ask the children to collect newspaper с 


Kalam, specifically in terms of where he went. 
Then pm them to prepare his itinerancy for one week. 


This could be individual work or group work. 


Ability to be developed: Critical thinking. 
Creative writing. 


uttings on Abdul 


Example 2 
Students may be asked to write on a variety of themes such as: 


€ Describe flora and fauna in your surroundings. 
ө Write analytical views on ‘education as a fundamental right’. 
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Example 3 


Students may be asked to write descriptions from pictures, 
graphs and models. 

e Picture of an event. 

€ А story in picture form. 

ө Graphical representations of trends. 

e Model of a village on the top of a hill or by the sea shore. 


7.8 Summary 


Creative writing strategy is classified under Cognitive Code 
approach of teaching a language. The cognitive code approach 
is helpful in developing the thought aspect of the language. The 
guidelines in implementing creative writing are — students to 
freely express themselves, allow them to assess by themselves 
their own writings, offer good models of writing, teach principles 
and patterns and provide students appropriate feedback. The 
tasks of creative writing like reporting, 


instructing, suggesting, 
argument and classifying were suggested to be undertaken in a 
classroom. 
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8 
Social Inquiry Approach 


8.1 Rationale 
ош constructivist point of view the objective of social inquiry 
to understand the complex world of lived experience from the 
point of view of those who live it. The purpose of inquiry is not a 
matter of getting in touch with the ready-made world, rather 
on hand. Social 


remaking the world starting from worlds already 
constructivists assume that the terms by which world is 


understood are social artifacts, products of historically situated 


interchanges among people. 

The act of inquiry begins with issues and/or concerns of 
Participants and unfolds through a dialectic of iteration, analysis, 
critique, reiteration, reanalysis an that leads eventually 
to a joint (among inquirer and re construction of 
knowledge. The joint constructions that emerge from the activity 


of enquiry can be evaluated for their ‘fit’, that is, whether these 
ot and to what extent 


provide credible level of unders 

these have ‘relevance’ and are modifiable. This approach helps 
students in the construction of new knowl 
that can be used for social inquiry include fiel 
research. 


8.1.1 Objectives 

After reading this chapter, 

s understand the philosophic 
inquiry approach; 

e organise teaching-learning using this approach; 


e identify steps in field survey/research; 
e understand the usefulness of this approach t 
order cognitive and affective abilities. 


e to 


you will be abl 
ological basis of social 


al and psyc” 


o develop higher 
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8.2 Philosophical and Psychological Basis 


The social inquiry approach is based on the belief that the 
promotion of a reflective and inquiry frame of reference to the 
social issues and problems will improve the quality of personal 
and social existence. Massialas and Cox take the position that 
school is an active participant in shaping the culture and values 
of the society and call school the ‘creative reconstruction of the 
culture’. They firmly believe that school cannot avoid the value 
controversies that are prevalent in the pluralistic society. Instead 
school must deal actively with the serious and critical areas 0 
public controversy. Thelen, Oliner and Sharer also share these 
concerns. 

Social inquiry is helpful in identifying the social issues and 
dealing effectively with these. The method of field survey and 
research is based on social enquiry approach. Massialas and 
Cox stress three main aspects of social enquiry. First of these 33 
the open climate, second is hypothetical solutions and third is 
the use of facts as evidence. This philosophy emphasises research 
or evidence based construction of social reality. 

Constructivists believe that knowledge and truth are created 
and not discovered by mind. They emphasise the pluralistic an 
plastic character of reality. Pluralistic means that realily i 
expressible in a variety of symbols and language systems. plastic 
means that reality can be shaped to fit purposeful intentions 0 
human agents. We invent concepts, models and schemes to make 
sense of experience and continually test and modify these 
constructions in the light of new experience. 

According to Vygotsky, learner constructs knowledge i” bc 
cultural and social context in which the learner is embedce 
Learning involves interaction with peers, teachers and social 
groups in the community. During the interactive proce? 
meanings are shared, and information is exchanged. The value : 
and culture of the society influence learners’ thinking. social 
interaction encourages students to compare their ideas with tho?" 
of others. Students develop thinking Skills by interaction wi 
others. In social inquiry approach students can learn fro 8 
community and also experts working in the field. Stude? 
construct knowledge from social realities. 


8.3 Organising Teaching and Learning f 
Teaching models of social family suggest various methods ° 
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о - 
чон teaching-learning using social enquiry approach. This 
ата ET useful for investigating into the social problems and 
евге f evolving solutions to these. The social family model 
eterna i Sa on the human group and represents ways of 
soctal ke at emphasises group energy, interpersonal skills and 
resale soie que Intrinsic to this method is the fact that 
lenkis actively seek out rather than receive knowledge through 
res, demonstrations or reading textbooks and so оп. 3 


Herbert Thelen's group investigation model attempts to 
fthe democratic process 


езү» the programme and dynamics о 
experi е process of academic inquiry. Thelen suggests an 
life rience based learning situation easily transferable to later 
Th situations and characterised by а vigorous level of enquiry. 
|с concepts of inquiry, knowledge and dynamics of group 
кызды are central in this strategy. Inquiry into the real 
da ations and ongoing experiences continually generates new 
ae a. Development of knowledge is the goal of inquiry. Knowledge 

group dynamics is necessary for using group investigation 
approach, Thelen feels that a ‘teachable group is # pre-requisite 
9r a productive group investigation. There should be enough 
commonality of values that wi unication and 
aon but there should be enough di rate 

€rnative relations. The teaching-learnin 


following six phases. 
Phase I : Encounters conflicting ог puzzling situation 
Phase П : Explores reactions to the situation 

v H 
Phase Ш : Formulate hypothesis, plan and organise 

a gathering 


activities (dat 


ad group study 


Phase IV : — Independent 
Phase V i Analysing the process and data 
4 е 
Phase VI . — Drawing feedback and recycle activity 
5 ш1їзргийепйа1 


_ The second model of social enquiry known & J 
inquiry was suggested by Donal Oliver and James < 
basic emphasis in this model is to help the 5 
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i tematically about the extemporary issues. This model 
panne fuil їп helping people rethink their anaes = 
important legal, ethical and social issues. By giving learners eet 
for analysing and debating social issues, the La iar тта 
approach helps students participate forcefully in the redefinitio 
of social values. This helps students in clarifying and ыг 
issues. Another competency that can be developed in this mode 
is the knowledge of contemporary political and public issues 
which in turn require that students be exposed to the spectrum 
of political, social and economic problems facing the society. . 


This model is generally used for case studies. It involves six 
phases: 


Phase I Orientation to the case 

Phase II Identifying the issues 

Phase III Taking positions 

Phase IV Exploring the stances underlying the 
position taken 

Phase V Redefining and qualifying positions 

Phase VI 


Testing assumptions about facts: 
consequences and definitions 


reading aloud a Story, narrating a historical event, showing 4 
film depicting a value co 

the lives of students о 
analyse the event or case by outlining who did what and why 
and under what circumstances, 


s ynthesise the facts into a policy 
issue and characterise the values involved such as freedom О 
speech, school autonomy, 


Ог issue of equal opportunities ап! 
identify conflicting views or values. 

In Phase III, students articulate their position on the issue 
or value and state the basis for their Position. In Phase IV, their 
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positi 
V. e hg а аѕ she probes the students’ positions. In Phase 
icles fae Fs ine their positions. This phase often naturally 
аиын с е dialogue in Phase IV but sometimes the teacher 
Phase V үн prompt students to restate their positions. While 
col С -on and reasons the value positions taken by 
febre] 4 аѕе VI further tests the positions by identifying the 
pwer — ry behind it after examining these carefully. 
т ака. d model for social inquiry is proposed by Byron 
боорбу а Benjamin Cox. The emphasis in this model is on 
pote E students capacity to inquiry and to reflect on the 
[ск social life, particularly with the course of their own 
directions of the society. Phases for carrying out inquiry 


in the social studies are: 


Phase I Orientation 
Phase II Hypothesis 
Phase III Exploration 
Phase IV Evidencing 
Phase V Generalisation 
sitisation of the teachers and 


у oe is simply the sen 
on ope to a problem in the soci 
Бб] де а question that calls for an exp. 

olution or policy. The second stage of inquiry i 
of a hypothesis. The hypothesis serves as а 
During exploration, the hypothesis is extended in terms of its 
implications and assumptions and then deductions can be made 
from it. During the ‘evidencing’, facts and evidence needed to 


support the hypothesis are gathered in terms of conditions that 
have been hypothesise ned. The ‘generalisation’ involves 
the expressions of solution of the em. During all the stages/ 
Phases, the teacher is а СО iry, helping students 


unse 
clarify their position, improve f study and work out 


the process 0 
their plans. 
Inquiry calls for first h 
Ongoing experiences that со 
goal of inquiry is the development of Кп 


al domain. The starting point 
lanatory relationship. 
sthe development 
guide to inquiry. 


and activity in a real situation and 
ntinually generate new data. The 
owledge. Inquiry can be 
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conducted in groups. Ideally, about ten to fifteen students should 
comprise the investigating group. This number is large enough 
for diversity of reactions and small enough for individual 
participation. 

There are certain common characteristics that you have to 
keep in mind while constituting the investigating groups. There 
should be enough commonality of values so that communication 
is easy and ways of working are similar, but at the same time 
there should be enough differences to generate alternative 
reactions. The group members should possess a common level 
of sophistication and orientation towards the knowledge to be 
investigated. 

Thellen feels that a “teachable group” 
any productive group investigation. Each i 
stimulus situation to which students can ге 
conflicts among their attitudes, ideas and 


8.4 Conducting Small Research Projects /Surveys 
In this approach teachers 


is a pre-requisite of 
nquiry starts with a 
act and discover basic 
modes of perception. 


iptive and not analvti le, 
the failure rate in board exami pel Maree 
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ure rate, the researcher needs to 


and consequences of this fail 
ndependent variables and the 


identify the dependent and i 
relationships between these. Field survey is a type of quantitative 


research. This is a systematic approach to data collection and 
analysis; survey research emphasises scope rather than depth. 


For surveys structured questionnaires are used. 
8.4.1 Steps in conducting field surveys and research 

() Identifying the area/topic of research 

The first step in using field research/survey as a transactional 
strategy is to help students in identifying the areas where field 
research сап be used for new learning: This step involves 
meetings, consultations and seminars with students, other 
teachers and persons with experience in the area of interest. 
For participating in such meetings and seminars, students 
require knowledge of prior studies in the area of interest and 
conceptual framework out of which the research question arises. 


(П) To identify the research questions/ problem 
The second step is to identify the research ques 
to be investigated. For identifying the rese Кр 
students require good knowledge matter. 
problem to be investigated should be clearly and expl 
The problem statement or research pen sho 
major issues to be investigated, including ope 
of terms and concepts used. This may also include the hypothesis 
to be tested. 


tions or problem 
rch questions, 


this study. The mos 
sample is the simpl 
is like the lottery procedure: RE 
paper and placed in а large the container one by one. Selecting 


i t of у j 
d slips are RAP de тай om sample requires more time and 
ample using simp n the population and selecting cases 


costs in listing all the сазе5 І 
of sampling techniques 


at random. 
time other types 
To reduce cost and jude systematic sampling and 


can also be employed. These inc 


d then required number 
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stratified sampling. In systematic sampling every tenth case after 
a random start might be selected so that a sample of 100 is 
chosen from a population of 1000. In stratified sampling, sample 
is drawn from two subsets of the population. For example drawing 
separate samples of boys and girls from a student population. 

These methods of sampling can be used for both qualitative 
and quantitative research. For example, for observing the 
classroom interactions in a school, the researcher would like to 
knows what types of classes were held and how often. We would 
not like to generalise about all clas 
observations were made 
Sports class. 


Sroom interactions if our 
primarily during work experience or 


(IV) Collecting the data 


‚ involving the assembling of field notes. 
These techniques attempt to describe ilit 
of a social phenomenon the range and variability 
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Questionnaires are generall 
rss e у used for quantitati 
Tumor of optione fr generating ап iem pool КА 
^ r generating an item pool of indivi 
pee In Main the questions it Rum som 
шй Hi on t e respondent's level. Avoid long questions, which 
"oai npe qo or confusing. Limit questions to a single 
De орай i You also have to decide whether questions will 
M COHEN asking the respondent to supply answer or 
a list eed asking the respondent to choose an answer from 
м аА e ed. Closed-ended questions provide greater 
ended T ol answer and are more quickly processed. If closed- 
that d estions are provided, then care must be taken to ensure 
eid © response categories are mutually exclusive and 
austive, that is, each resp elect one and only 


o 
ro response category. The closed-ended 
stions is that the structuring of the responses may overlook 


5 Ў 
emn important dimensions. Open-ended questions are useful 
establishing the range of possible answers when these cannot 


be estimated in advance. ' 
Ж... format of the questionnaire is just as important as the 
нчи and working of the questions. 
facil er should be placed besides the response cat 
is кнд coding, Placement "^us in the questionnaires 
Th eo important. Group related question should be 
The initial questions should be interesti 
Hen sensitive and dull questions should 
b neral instructions for filling-up the questionnal 

eginning. The questionnaires can be pre-tested on a smal 


Sample. 
e role of teacher in 


(b) Field visits 
jscusses th 
a d visits must be 


bow second part, field visits. viel 
ing students for data collection. : 
undertaken in groups Wi the teacher aS the guide and leader 
of the group. For this. teachers need to тереп апа obtain 
Permission from school and the organisation/commumnity to be 
visited. Teacher has to атап transport and other logistics 
also. Teachers can prepare à t for field visits 
including following items: 
(0 Objectives of the field visit. 


(i) Place to be visited. 
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(iii) Class, names of students, their role numbers. d 

(iv) Expenditure on visit and its sanction from the concerne 

authority. 

(v) Approval from the Principal of school. 

(vi) Approval from parents of students. жей 

(vii) Permission from the organisation/community to be visited. 
On the day of visit 

students going on field 

connectivity with all th 

students in overcomin 


‚ teacher must take attendance of us 
visit. On the fieldwork teacher must eX 
€ students. As a guide teacher must helP 
g the difficulties during fieldwork 

(V) Processing the data 


Stat 4 Вар тајої 
concepts and terms used should also vie Definitions of maj 
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conclusions on th i 
e basis of these. Discussi i 
ie š ussion of the implicati 
e study for further research should also be A PI 


cu ааба from Curricular Subjects 

E illustrations given in this section illustrate that social inquiry 

= nate can be used to teach different curricular subjects and 
evelop abilities of analytical thinking, attitudes and values. 


8.5.1 Social Studies 


Example 1 


T 1 
opic - Status of Indian Women (Civics Component) 


Objectives 


- to develop awareness 


- to develop healthy atti 
- to objectively analyse issue related to status of women. 


Procedure — Prepare a questionnaire consisting of 25 questions. 
ilies belonging to rural and urban 


Seg a sample of about 30 fami 

rata of the society. Draw sample from three different income 
groups - higher, middle and lower. Then administer the 
questionnaire to women т үп these families. The 
questionnaire may contain questions on the following indicators: 
Marital status. 

If married, number of 
Educational status. 
Employment status. 
Nature of work done at office. 
Number of working hours at work place. 
Time taken to commute to the office. 
Mode of travel. 

Work done at home. 
Any help available for 
Economic freedom. 
Health status. 

АП the data 
the basis of these da 5 
respective students. ow the sit 
conclusion about the positio of Indian women 
samples collected. 


about the position of Indian women. 
tude towards women 


children. 


doing household work. 


and arranged group-wise. on 
be finalized by the 
ork gives his/her 
from the random 
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Example 2 

- Turko Indian Art Under the Sultanati 

Objectives 

- to understand the Indo Islamic or Turko Indian art and its 
features. 

- to appreciate India's cultural heritage. 

- to develop analytical, reflective and creative thinking. 

Procedure: Make an individual or group project on the Turko 

Indian Art. The project may concentrate on the following points. 

(a) Collection of illustrations of monuments of Turko Indian Art. 

(b) If possible visit (as many as possible) sites of Turko Indian 
Art. 

(c) Identify the new styles introduced in their architecture and 
buildings (such as arch, minar, dome, baoli etc.) 


(d) Identify the extent of synthesis between the Indian and Islamic 
architecture. 

(e) Classify the materials used - how are these related to 
geographic and economic factors, 

(0 Find out how Muslim and Hindu artisans worked together 
to produce excellent works of architecture and art. 

(g) mirus the impact of synthesis of the two cultures on Indian 
Society. 


Teacher may organise visit to Some important sites. Students 


8.5.2 English 
Example 3 


Reading passage on Louis Braille or Ved Mehta or Poem by Milton 
'On his Blindness' 


Method: Field survey 


e Take the children to the local blind School. 
e The children should have prepared a questionnaire earlier 
where they can ask the followings questions to 10 people 
(you could add more questions). 
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Agree | Agree some | Disagree 
what 


1. The education imparted to 
you is as good as that 
offered in the general 
school. 

2. After you leave school, 
you will get equal 
opportunities for jobs as 
the other children 

3. People treat you as well as 
they treat other children. 


e The children can make a pie-chart on the basis of this 
information. ja 

e They then describe the pie-chart in writing. : 

Abilities to be developed: Analytical thinking, positive atti 

and values 

Language Skills: Writing, trans 

information to non-verbal). 


tude 


lation (transference of speaking 


8.6 Summary j ch is 
The philosophical belief und ume an the 
that a reflective and inquiry frame ow ar Jogical theories 
quality of personal and social existence. Рус Bo ОЕ eee 
state that a person learns to think by thinking 5 meaningful, 
gained through self invention/ereation Te а acquired from 
permanent and transferable than knowledge T method of 
teachers using exposi 

teaching-learning is th 
seek knowledge 
knowledge through 
or recitation. The teac 
conclusions, construc is 
observation, induction а 
effectively, proper planning and good р 
subject area is required. 


erlying social in 


hing-learning re isations through 
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